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1.0 OBJECTIVE 

The f inal  closeout a c t i v i t y  will complete the SRE D&D. The 

SRE D&D wil l  be ready fo r  closeout upon completion of a l l  

excavations, decontamination, backfi l l ing,  and repair  to  the 

s i t e .  The f inal  closeout ac t iv i ty  will e ssen t ia l ly  consist  

of making a comprehensive radiological survey of the en t i r e  

SRE s i t e  t o  verify t ha t  the radioactivi ty remaining i s  a t  

l e a s t  below the prescribed 1 i m i  t s  f o r  future unrestr icted 

f a c i l i t y  use. In making such a survey, par t icular ly  i n  the 

SRE high bay, finding of contamination levels  above the l imi t s  

i s  anticipated.  When such areas are  discovered, decontamina- 

tion or removal wil l  be required. 

APPLICABLE DOCUMENTS 

FDP- 704-990-003 SRE Dismantling Plan, Revision A 

2.2 SRR-704-990-001 Operational Safety Plan, Revision B 

Qual i ty  Assurance Plan, Revision D 

2.4 PP- 704-990-002 D&D Program Plan, Revision A11 

2.5 N704-CS-990-001 D&D of Fac i l i t i e s  Document Status Report 

(Configuration Summary), Revision D 

N704-TP-990-008 Radiological Survey Plan, Support of 

D&D Program Operations a t  T143 

2.7 HSRS Records Radiation Surveys During D&D Operations 

I 
FORM 713-P REV. 3-75 
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3.0 WORK SCOPE 

The f i n a l  c loseou t  a c t i v i t y  w i l l  e s s e n t i a l l y  c o n s i s t  o f  making 

a comprehensive r a d i o l o g i c a l  survey o f  the e n t i r e  SRE s i t e .  

The SRE s i t e  i s  shown i n  F igure  1. The survey w i l l  i n c l ude  

a l l  the  area i n s i d e  t he  do t t ed  l i n e s  shown i n  F igure  1, b u t  

w i l l  be most i n t e n s i v e  i n  t he  immediate v i c i n i t y  o f  B u i l d i n g  143. 

A f t e r  removal o f  a c t i v a t e d  and contaminated mater ia ls ,  equip- 

ment, and s t r uc tu res  from the  i n t e r i o r  o f  B u i l d i n g  143, a 

r a d i o l o g i c a l  survey o f  the h i gh  bay i n t e r i o r  wal ls ,  c e i l i n g ,  

recesses, and remaining equipment ( a i r  cond i t ion ing ,  e l e c t r i -  

c a l  d i s t r i b u t i o n ,  cranes, 1 i ghts, e t c .  ) wi  11 be conducted t o  

de tec t  removable and t o t a l  contaminat ion. Wherever contami- 

n a t i o n  i s  found a t  a l e v e l  exceeding the  acceptable l i m i t s ,  as 

shown on Table 1, decontamination o r  phys ica l  removal w i l l  be 

ef fected us ing  techniques such as: vacuum-foaming, w ip i ng  

w i t h  spec ia l  so lvents ,  scrubbing, o r  o t h e r  s u i t a b l e  means. 

The e x t e r i o r  surfaces o f  B u i l d i n g  143 w i l l  be s i m i l a r l y  sur-  

veyed and decontaminated as necessary. 

The area ou ts ide  o f  the  SRE b u i l d i n g  w i l l  be sys tema t i ca l l y  

checked us ing  p o r t a b l e  inst rumentat ion.  Inc luded i n  t h i s  

ou ts ide  survey w i l l  be a l l  areas p rev ious l y  checked du r i ng  

D&D o f  the  o u t l i n i n g  f a c i l i t i e s .  Selected s o i l  samples, water 

samples, rock  samples, and vege ta t ion  samples w i l l  be taken, 

analyzed, and repor ted.  Should any r a d i o a c t i v i t y  above t he  

p rescr ibed  l i m i t s  be detected, decontamination w i l l  proceed 

u n t i l  the  l e v e l  i s  decreased below the  p rescr ibed  1 i m i  t s .  

A f i n a l  survey r e p o r t  w i l l  be prepared. 

F O R M  719-P R E V  3-75 
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TABLE 1 

Surface Contamination L i m i t s  f o r  Decontamination 
and D i s p o s i t i o n  a t  t he  SRE 

Beta Garia Emi t te rs  0.1 mrad/hr a t  1 Cm 100 dpm1100 cm2 
2 w i t h  7 mg/Cm absorber 

A1 pha Emi t te rs  100 dpm1100 cm2 20 dpm11002 

Acceptable decontamination l e v e l s  f o r  s o i l  i s  a s p e c i f i c  

a c t i v i t y  o f  100 pCi/gm and f o r  water MPCw. 

PROCEDURES 

Deta i  1 ed Working Procedures (DWP ' s )  wi  11 be prepared de- 

l i n e a t i n g  t he  f i n a l  r a d i o l o g i c a l  survey. The procedures 

descr ibe where smear, s o i l ,  and water  samples w i l l  be taken, 

t he  frequency o f  sampling, and where r a d i a t i o n  inst rument  

measurements w i  11 be taken. 

The procedures w i l l  a l s o  de f i ne  t he  need f o r  sca f f o l d i ng ,  

man - l i f t s ,  o r  means t o  ga in  access t o  c e i l i n g s ,  wa l l s ,  e tc .  

The D>JP's w i l l  con ta i n  the  f o l l o w i n g  statement: "A s i n g l e  

designated working copy o f  the  DWP may be changed i n  r e d  

i n k  ( r e d  l i n e d )  by the  au thor i zed  Development and Test  r e -  

p resen ta t i ve  as procedural  changes d i c t a t e .  A Hea l th  and 

Safe ty  represen ta t i ve  must approve and s i gn  those changes 

a f f e c t i n g  h e a l t h  o r  safety ;  the  Program O f f i c e  P r o j e c t  Mana- 

ger  must approve and s i gn  those changes a f f e c t i n g  t h e  scope 

o f  task,  i .e., cos t  o r  schedule; and Q u a l i t y  Assurance must 

approve and s i gn  those changes a f f e c t i n g  q u a l i t y .  A t  t he  

FORM 719-P REV. 3-75 



Atomics International 
PAGE .7  

complet ion o f  t he  task  ccvered by t he  DWP, the  marked-up 

working copy w i l l  be incorpora ted  i n t o  the  DWP an an 

appendix, reviewed by Q u a l i t y  Assurance, and re leased 

through Engineer ing Data." 

OPERATIONS 

Orqani z a t i o n  

The work w i l l  be d i r e c t e d  and performed by t he  Hea l th  Sa fe ty  

and Radiat ion Services, Department 778. Support w i  11 be 

prov ided by the  Remote Technology Un i t ,  Department 731-540, 

F a c i l i t i e s  and I n d u s t r i a l  Engineering, and Maintenance. The 

D&D Program O f f i c e  w i l l   oni it or progress, arrange f o r  photo- 

graphy, i n t e r f a c e  w i t h  Purchasing and F&IE, and a s s i s t  i n  

r eso l  u t i o n  o f  problems. 

Records 

HSRS w i l l  keep a d a i l y  l o g  o f  the operat ions.  A work copy 

o f  the  procedure i s  t o  be a v a i l a b l e  a t  the  s i t e ,  and upon 

complet ion o f  b locks o f  work t he  procedure i s  t o  be dated 

and i n i t i a l e d .  A f i n a l  survey r e p o r t  w i l l  be prepared. 

Waste Hand1 i n g  

Radioact ive waste w i l l  be t r a n s f e r r e d  t o  t he  RMDF as soon 

as boxes a re  f i  1 led .  Boxes and o t h e r  con ta iners  w i  11 be 

prov ided i n  advance o f  need. 

SCHEDULE 

The f i n a l  survey w i l l  be completed and t he  r e p o r t  issued 

be fo re  October 1, 1978. 

FORM 7 ? 9 - P  REV. 3-75 
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1.0 INTRODUCTION 

The SRE f a c i l i t y  consis ts  of a major reactor building composed 

of a high bay, ground f l o o r a n d  mezzanine of f ices ,  and various rooms 

housing support equipment; a surrounding paved area; several out-buildings; 

and natural ground with drainage paths and a retention pond. During the 

operation of t h i s  f a c i l i t y ,  various portions became radioactively 

contaminated by neutron activation and from work w i t h  f i ss ion  products 

and activation products. The goal of the D&D Program a t  t h i s  f a c i l i t y  

i s  t o  rehabi l i ta te  the major building to  the point of being s t ruc tura l ly  

sound and f r ee  of radioact ivi ty  to  the extent tha t  will permit release 

f o r  unrestricted use. Radioactivity in a l l  remaining portions of the 

f a c i l i t y  will be reduced (by decontamination o r  by disposal ) t o  levels  

tha t  a re  as  low as  practicable and tha t  do not exceed the l imi ts  

s ta ted in Table I .  

TABLE I 

SURFACE CONTAMINATION LIMITS FOR 
DECONTAMINATION AND DISPOSITION 

AT THE SRE 

Total Remova bl e 

Beta-gamma emitters 0.1 mradlhr a t  100 dpmI100 cm2 
1 cm t h r u  7 mglcm 
absorber 

A1 pha emi t t e r s  100 dpm1100 cm2 20 dpm1100 cm2 

Remaining activated o r  contaminated so i l  and concrete will generally 

be below 100 pCi/g, w i t h  exceptions determined fo r  specif ic  conditions. 

Water, in the retention ponds, and any p i t s  or  sumps,will be below MPC 

fo r  Sr-90, the most r e s t r i c t ive  radionuclide w i t h  which t h i s  water 
3 could be contaminated. This concentration l imi t  i s  3 x lo-' pCilcm . 

F O R M  719-P REV. 3-75 
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2.0 FACILITY REGIONS 

The f a c i l i t y  may be divided i n t o  several  regions on t h e  b a s i s  of  

pas t  use, contamination h i s to ry ,  and D&D opera t ions .  These regions a r e  

shown marked on a map of  t h e  f a c i l i t y ,  i n  Figure 1, and will be t r e a t e d  

a s  geographical u n i t s  i n  re1 eas ing t h e  f a c i l  i t y .  

Region I 

This  area  contained t h e  Hot Oil-Sodium Cleaning F a c i l i t y ,  Building 

724, and re1 a ted  s t r u c t u r e s ,  roadways, and drainage paths. B u i  1 ding 724 

has been re located  t o  Region IV, and i s  now i d e n t i f i e d  a s  Building 133. 

This bui ld ing has been re leased f o r  u n r e s t r i c t e d  use (IL, R. J .  T u t t l e  

t o  R. A. Johnson, "Release o f  Building T724," January 23, 1978, and IL, 

F. E. Begley t o  R. 3 .  T u t t l e ,  "Unconditional Release o f  Building T724 f o r  

Unres t r ic ted  Use," January 18, 1978). Survey data  f o r  t h i s  bui ld ing will 

be included i n  t h e  r e p o r t  f o r  Region IV. 

Region I 1  

This area  conta ins  the e a s t  end of  Building 163 ( t h i s  end being the 
Box Shop) and the surrounding paved surfaces .  

Region I11 

This a rea  ad jo ins  t h e  contaminated work area  of  Building 163 and 

comprises t h e  ent rance  approaches t o  the  SRE and t h e  Region IV. 

Region IV 

This area  c o n s i s t s  of  the roadway t o  t h e  SRE West Parking Lot and 

t h e  s l o p e  t o  t h e  west of  t h e  SRE and includes the bui ld ing moved from 



, *I. .-. 
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Region I. I t  does not i ncl ude the fenced yard used for storage of casks 

by the RMDF. This yard i s  assigned to  the RMDF. Since surface drainage 

from this yard runs into Region IV, par t  of this region will need to be 

resurveyed following cleanup of the yard. 

Reqion V 

This area contained the Gas Storage Vault (Building 653) and the 

Temporary R/A Waste Storage Area. Both these structures have been 

demolished. 

Region VI 

This area contained the water supply storage tank and some Southern 

California Edison Company structures. 

Region VII 

This area contains the retention pond, the old leach field,  the 

sanitary sewer pumping system, and the SRE drainage channel back to the 

fence line. I t  includes the retention pond overflow channel downstream 

for a distance of about 200 feet. 

Region VIII 

This area consists of the paving to the south and west of Building 

143 t o  approximately the enclosure for the Tl /T2 and T3 pits.  I t  includes 

the drainage channel along the southwest t o  south edge of the paved 
area. I t  does not include Building 041. 

Reqion IX 

This area consists of the balance of the paved area around B u i l d i n g  

143 and includes the drainage path along the north side t o  the fence 

F O R M  719-0 REV. 3-75 
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line a t  the northeast corner. Certain areas of the paving and the 
subsurface soil are known t o  be contaminated and will be removed prior 
t o  the final s i t e  survey. 

Region X 

This area i s  now in use as a parking lo t  and includes the natural 
ground to the east of the parking lot. 

Building 163 

This area i s  the contaminated work area of the building and includes 
the change room and the concrete ramp a t  the west entrance. 

Building 143 

This i s  the major reactor building and consists of nonradioactive 
areas and areas with surface and/or distributed contamination. Portions 
of the structure and subsurface soil will be removed. The ground level 
and certain below-grade. rooms are shown i n  Figure 2. The mezzanine i s  

shown in Figure 3. I t  i s  assumed t h a t  the majority of the floor and 

below-grade structures in the high bay will be removed. 

Building 041 

The north por t ion  of this building i s  now being used for interim 
storage of radioactive waste prior to shipment for disposal. The south 
portion i s  used by LMEC for storage of controlled items. 

. 
FORhl 719-P REV. 3-75 
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3.0 SURVEY PROCEDURES 

All areas with s ignif icant  known contamination are  surveyed during 

the process of decontamination o r  disposal. Data obtained during this 

work will provide the major yecord demonstrating tha t  an area is below 

the l imi ts  f o r  release to  unrestricted use. Sampling and supplemental 

surveys will be performed to verify tha t  levels  of radioactivity a re  
acceptable and tha t  recontamination has not taken pl ace. 

Surveys will re ly  primarily on the following methods: 

1) Search f o r  contamination by use of a pancake-probe G-M 
instrument o r  other high-sensit ivity survey meter. 

2) Smear checks f o r  removabl e contamination to  show compl i- 
2 ance w i t h  Table I .  Smears will cover 100 cm each, taken 

a t  approximately 1-m intervals .  

3)  Measurement of radiation exposure ra te  w i t h  the special 

CP-6M (CP-7) to  show compliance w i t h  Table I .  

4) Counting of s o i l ,  concrete, and water samples to  show 

compl iance with a 1 imit of 100 pCi/g f o r  sol ids and 
3 3 x pCi/cm f o r  water. 

Any areas found to  be above the appl icabl e 1 imi t s  will be reworked 

by decontamination o r  disposal until the levels  of radioactivity a re  

reduced be1 ow those 1 i m i  ts. 

Since no s igni f icant  contamination by highly act ive a1 pha emitters 

occurred, the above methods are  adequate and the beta-gamna l imi ts  will 
be appl ied. Some areas, judged to  have the greatest  probabil i t y  of 

being contaminated by fuel material, will be tested fo r  alpha emitters,  

also.  The hot ce l l s  o r  the wash cell  valve p i t  may be appropriate 

locations. 
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The requirements for survey measurements in each region are shown 

in Table 2: 

TABLE 2 

SURVEY MEASUREMENT REQUIREMENTS 

- 

Remo va bl e Surface Soil Concrete Water 
Region Contamination Radiation Samples Sampl es Samples 

I I 

I11 

I V 

v 

V I 

v I I 
VIII 

143 Offices X X 

143 High Bay X X X X X 

Measurements of removable contamination are omitted from those areas 
that consist solely of soil or asphalt-paved surfaces. 

F09PJ 7 3 - P  REV. 3-75 



Atomics International NO . N704DWP990063 

PAGE . 12  

4.0 REPORTS 

A technical information (TI) report will be prepared for each 

region and building identified in Section 2.0 as they are certified for 

preliminary and final release to unrestricted use. These reports have 

been preassigned document numbers as fo1 lows : 
I 

Region I 

Radiological Survey Resul ts - Re1 ease t o  Unrestricted 

Use, SRE Region I (Building 724 Area). 

N704TI990027 

Region I1 

Radiological Survey Results - Release t o  Unrestricted 

Use, SRE Region I I (Bui 1 ding 163, Box Shop).  

N704TI990028 

Region I11 
Radiological Survey Results - Release to Unrestricted 

Use, SRE Region I11 (SRE Entrance). 

N704TI990029 

Region IV 

Radiological Survey Results - Release t o  Unrestricted 

Use, SRE Region IV (West Parking Lot) .  
N704TI990030 

Region V 

Radiological Survey Results - Release to Unrestricted 

Use, SRE Region V (Gas Storage Yault). 
N704T1990031 

Region VI 
Radiological Survey Resul t s  - Re1 ease to Unrestricted 

Use, SRE Region VI (Water Tank Area). 

N704T1990032 

FOR%< 719-P REV. 3-75 
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Region VII 
Radiological Survey Results - Release t o  Unrestricted 

Use, SRE Region VII (Retention Pond). 

N704TI990033 

Region VIII 

Radiological Survey Resul ts - Re1 ease to  Unrestricted 

Use, SRE Region VIII (SRE Front Lot). 

N704TI990034 

Region IX. 

Radiological Survey Results - Release to  Unrestricted 

Use, SRE Region IX (SRE Back Lot). 

N704TI990035 

Region X 
Radiological Survey Resul t s  - Re1 ease t o  Unrestricted 
Use, SRE Region X (SRE Parking Lot). 

N704TI990036 

Building 041 

Radiological Survey Results - Re1 ease to  Unrestricted 

Use, SRE Building 041. 

N704T I990037 

Building 143 
Radiological Survey Results - Release t o  Unrestricted 

Use, SRE Building 143. 

N704TI990038 

Building 163 
Radiological Survey Results - Release to  Unrestricted 

Use, SRE Building 163. 
N704TI990039 

In cer tain cases, a report  will be made fo r  preliminary release of 

an area subject t o  removal of cer tain remaining localized areas of 

contamination o r  radioactivity.  After such an area i s  prepared and 

surveyed f o r  f inal  release,  the report w i l l  be revised and reissued. 
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The format and content  o f  each o f  these r e p o r t s  s h a l l  be cons is ten t  

and w i l l  i nc lude:  

I. INTRODUCTION 

Th is  sec t i on  w i l l  g i ve  a b r i e f  statement o f  t he  opera t ions  con- 

ducted i n  the  reg ion  o r  b u i l d i n g  d u r i n g  the  l i f e  o f  t h e  f a c i l i t y  

(dur ing  both the  opera t ing  phase and t h e  D&D Program) t h a t  might  

have l e d  t o  a c t i v a t i o n  o r  contamination. It w i l l  i nc lude  a copy 

of F igure  1 o f  t h i s  DWP, and i f  app l icab le ,  F igure 2 and/or F igure  3, 

t o  prov ide  a d e f i n i t e  i d e n t i f i c a t i o n  o f  areas. 

The major operat ions performed under t h e  D&D Program t o  pre-  

pare t h e  area f o r  u n r e s t r i c t e d  use w i l l  a l s o  be described. 

The types o f  contaminat ion o r  a c t i v a t i o n  t h a t  e x i s t e d  i n  the  

area w i l l  be discussed. 

11. SURVEYS AND RESULTS 

Th is  sec t i on  w i l l  descr ibe survey methods and r e s u l t s .  Much 

o f  t h i s  work i s  performed i n  con junc t ion  w i t h  t h e  ac tua l  D&D work 

and should be s p e c i f i c a l l y  i d e n t i f i e d  as such. Resul ts  o f  f i n a l  

surveys should a l so  be separa te ly  i d e n t i f i e d .  I f  a s p e c i f i c  type 

of survey i s  n o t  required,  t he  subsect ion should be inc luded w i t h  

an .explanat ion as t o  why t h i s  type was omitted. 

Removabl e Contamination 

Describe the  smear technique used and the  type o f  ins t rument  

used t o  count t h e  smear. S ta te  the  type o f  r a d i a t i o n  detected, the  

minimum d e t e c t i o n  l e v e l  (MDL) used, and the  counter background and 

e f f i c i e n c y  fac tor .  

F O R M  719-P REV 3-75 
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Summarize the results in terms of the approximate number of 
smears taken as the work progressed towards completion. (Do not 
include smear surveys performed i n  continuing support of contami- 
nation control during the work--just those taken as the area i s  
f inal ly cleaned u p . )  Indicate the highest values of surface con- 
tamination found and the locations. State which l imit  i n  Table I 
i s  applied and indicate that  the survey shows that  th is  l imit  i s  
not exceeded. (Or, i f  a preliminary, provisional release i s  to be 
given, what further actions need to be performed before a final 
survey for  release can be done. ) 

b. Surface Radiation 

radiation levels recorded. Indicate the highest values of surface 
radiation found and the locations. State which 1 imit in Table I i s  
applied and indicate that  the survey shows t h a t  this  l imit  i s  not 
exceeded. (Or, i f  a prel iminary, provisional release is t o  be given, 
what further actions need t o  be performed before a final survey for  
re1 ease can be done.) 

c. Soil Samples 

Describe the sampling technique and sample preparation used 
and the type of instrument used to count the sample. State the 

type of radiation detected, the min imum detection level (MDL) used, 
and the counter background and efficiency factor. 

Describe the instrument survey technique used. State the type 
of radiation detected, the minimum detection level (MDL) used, and 

the counter background and calibration. 

Sumnarize the results in terms of the approximate number of 

F O R M  7194 REV. 3-75 
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Summarize t h e  r e s u l t s  i n  terms o f  t he  approximate number of 

samples taken as t h e  work progressed towards complet ion. (Do n o t  

i nc lude  sampling performed i n  con t i nu ing  support  o f  contaminat ion 

c o n t r o l  d u r i n g  the  work- - jus t  those taken as the  area i s  f i n a l l y  

cleaned up.) I n d i c a t e  t h e  h ighes t  values o f  s o i l  a c t i v i t y  found 

and the  general n a t u r a l  a c t i v i t y .  S ta te  t h a t  s o i l  sampling i s  per-  

formed t o  assure t h a t  no s i g n i f i c a n t  r a d i o a c t i v i t y  i s  d i s t r i b u t e d  

i n  t he  remaining s o i l  and i n d i c a t e  t h a t  t h e  survey shows t h a t  t h i s  

i s  t rue .  (Or, i f  a p re l im ina ry ,  p r o v i s i o n a l  re lease i s  t o  be given, 

what f u r t h e r  a c t i o n s  need t o  be performed before  a f i n a l  survey f o r  

re lease  can be done. ) 

Concrete Samples 

Describe the  sampling technique and sample p repa ra t i on  used 

and t h e  type o f  ins t rument  used t o  count t h e  sample. S ta te  t h e  

type o f  r a d i a t i o n  detected, t he  minimum d e t e c t i o n  l e v e l  (MDL) used, 

and the  counter  background and e f f i c i e n c y  f a c t o r .  

Summarize t h e  r e s u l t s  i n  terms o f  t h e  approximate number o f  

samples taken as the  work progressed towards complet ion. (Do n o t  

i n c l u d e  sampling performed i n  con t i nu ing  support  o f  contaminat ion 

c o n t r o l  d u r i n g  the  work- - jus t  those taken as the  area i s  f i n a l l y  

cleaned up.) I n d i c a t e  t h e  h ighes t  values o f  concre te  a c t i v i t y  

found and the  general n a t u r a l  a c t i v i t y  i n  t he  concrete. S ta te  t h a t  

concrete sampling i s  performed t o  assure t h a t  no s i g n i f i c a n t  r a d i o a c t i v i  

i s  d i s t r i b u t e d  i n  t h e  remaining concrete, and i n d i c a t e  t h a t  t h e  

survey shows t h a t  t h i s  i s  t rue .  (Or, i f  a p re l im ina ry ,  p r o v i s i o n a l  

re lease i s  t o  be given, what f u r t h e r  ac t i ons  need t o  be performed 

before  a f i n a l  survey f o r  re lease can be done.) 

FORM 719-P REV. 3-75 
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Water Samples 

Describe the  sampling tedhnique and sample prepara t ion  used 

and t h e  type o f  ins t rument  used t o  count the  sample. S ta te  the  

type of r a d i a t i o n  detected, the  minimum de tec t i on  l e v e l  (MDL) used, 

and the  counter  background and e f f i c i e n c y  f a c t o r .  

Summarize the  r e s u l t s  i n  terms o f  t h e  approximate number of 

samples taken as t h e  work progressed towards completion. (Do n o t  

i nc lude  sampl i n g  performed i n  con t inu ing  support o f  contaminat ion 

c o n t r o l  du r ing  the  work-- just  those taken as the  area i s  f i n a l l y  

cleaned up.) I n d i c a t e  the  h ighest  values o f  water a c t i v i t y  found 

and the  l oca t ions .  S ta te  t h a t  t he  most r e s t r i c t i v e  l i m i t  f o r  

rad ionuc l  ides  t h a t  might  be found (Sr-90) i s  app l i ed  and i n d i c a t e  

t h a t  t h e  survey shows t h a t  t h i s  l i m i t  i s  n o t  exceeded. (Or, if a 

p re l im ina ry ,  p r o v i s i o n a l  re lease i s  t o  be given, what f u r t h e r  

ac t i ons  need t o  be performed before  a  f i n a l  survey f o r  re lease can 

be done. ) 

I I I. CONCLUSIONS 

Summarize t h e  conclusions o f  each subsect ion from t h e  Surveys 

and Results,  s t a t i n g  t h a t :  

A l l  appropr ia te  surveys i n d i c a t e  t h a t  c u r r e n t l y  e x i s t i n g  

r a d i o a c t i v i t y  i n  t h i s  area i s  below the  app l i cab le  l i m i t s  f o r  

re lease t o  u n r e s t r i c t e d  use. ( I f  t h i s  area has a  c o n d i t i o n a l  

re1  ease, repeat  the  cond i t ions  here. ) 

The T I  s h a l l  have the  same o r  equ iva len t  d i s t r i b u t i o n  and approvals 

as t h i s  DWP, w i t h  the  a d d i t i o n  o f  t h e  Manager, Rad ia t ion  and Nuclear 

J 
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5.0 EXPLORATORY SURVEYS 

Some areas of the Faci l i ty  are  suspected o r  known to be contaminated 

a t  indeterminate 1 eve1 s .  In order to  plan work, i t  is necessary t o  
evaluate these areas ear ly.  The most s ignif icant  of these are: 

High-bay in ter ior  walls, s t ructure,  and crane. A smear 

survey on approximate 1-m grid to  a height of 2m will be 

performed on walls and columns. Chip samples of concrete 
and paint will be taken from the f loor  within 1 f t  of the 

walls and from the walls a t  1 - f t  and 1-m height. These 

samples will be taken a t  1-m intervals.  If  s ignif icant  

contamination is  found, the survey will be extended to 

greater elevations in 1-rn increments u n t i  1 no contami na- 

t ion  i s  found a t  two successive elevations. For eleva- 

t ions above 10 f t ,  some scaffold or man-1 i f t  will be 

required. An instrument survey will be conducted as soon 

as practical , following elimination of radiation sources 

in the high-bay tha t  currently prevent such a survey. 

2 )  Drainage channel and retention pond. Soil samples have 

been taken and analyzed. These indicate some minor areas 

exceeding 100 pCi/g in the pond. Since considerable 
sedimentation has occurred in the drainage channel along 

the north s ide of the back l o t ,  additional soi l  samples, 
t o  a depth of about 2 f t ,  will be taken. Monthly water 

samples will be taken from the pond to  detect any sig- 
n i f icant  recontamination. An instrument survey of the 

drainage channel will be performed as soon as the ambient 
radiation level i s  reduced suf f ic ien t ly  low to permit 

this. 

)QM 719-P REV. 3-75 
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6.0 DEVIATIONS 

A s i ng le  designated working copy o f  the DWP may be changed i n  red  

i n k  (red l i ned)  by the author ized Development and Test representat ive as 

procedural changes d ic ta te .  A Health and Safety representat ive must 

approve and s ign those changes a f fec t ing  hea l th  o r  safety;  the Program 

O f f i c e  p r o j e c t  manager must approve those changes a f f e c t i n g  the scope o f  

task, i. e. , cost  o r  schedule; and Qua1 i t y  Assurance must approve and 

s ign  those changes a f f e c t i n g  qua l i t y .  A t  the completion o f  the task  

covered by the DWP, the marked-up working copy w i  11 be incorporated i n t o  

the DWP as an appendix, reviewed by Q u a l i t y  Assurance, and released 

through Engineering Data. 

FORM 719-P REV. 3-75 
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7.0 SCHEDULE 

The approximate order i n  which the regions w i l l  be surveyed f o r  

p re l  iminary re lease has been estimated on the basis o f  completed and 

planned work schedules. This order i s :  

Region I - Bu i l d i ng  724 area 

Region I V  - SRE West Parking Lo t  

Region V - Bu i l d i ng  653 area 

Region I1 - Box Shop 

Region V I  - Water Tank area 

Bu i ld ing  143 - O f f i ces  

Region X - Parking Lo t  

Bu i ld ing  163 - Contamination area 

Region I 1 1  - SRE Entrance 

Bu i l d i ng  041 - Storage Bu i l d i ng  

Region VIII - Front  Lo t  

Region I X  - Back L o t  

Bu i ld ing  143 - High Bay 

Region V I I  - Drainage Channel and Retention Pond 

Progress o f  t he  survey i s  dependent upon completion o f  decontamina- 

t i o n  and disposal e f f o r t s  and w i l l  be paced by t h i s  work. The requested 

completion date o f  October 1, 1978, does no t  appear t o  be achievable. 

1 
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A. Object ive 

I 

The ob jec t i ve  o f  t h i s  p lan  i s  t o  a s s i s t  D&D program personnel i n  the  

decontamination and d i  smantl i ng o f  T-143 (SRE) and SRE support f a c i  1 i ti es 

f o r  un res t r i c ted  use. The SRE support f a c i l i t i e s  t h a t  must be considered 

as r a d i o l o g i c a l l y  hazardous are, the west end o f  T-163 (C.E.R.F. ),  the 

sodi um serv ice  vau l t ,  the  pr imary sodi um f i  1 l / d r a i n  tank vaul t, and the 

R I A  1 iquid/gaseous waste handl ing and storage systems loca ted  i n  the  h i 1  1 

n o r t h  o f  T-143 and adjacent t o  the west s i de  o f  T-143. 

I B. F a c i l i t y  Operatinq Resume 

The operat ions h i s t o r y  o f  T-143(SRE) may be obtained from Faci 1 i t i e s  

Dismant l ing Plan - FDP-704-990-003, June 6, 1975, by W. F. Heine and 

B. F. Ureda. 

I C. Faci 1 i t i e s  Contamination H is to ry  

T- 143 : This fac i  1 i t y  experienced two pr imary R/A contamination 

i nc iden ts  dur ing  the  operat ing h i  s to ry ,  both o f  whi ch 

invo lved  fuel  used i n  Core 1 operat ions. One was the 

r e s u l t  o f  a water/sodium reac t i on  i n  f u e l  wash c e l l  "B" 

dur ing  the c leaning operat ions o f  a Core 1 f u e l  element. 

However, the  pr imary R I A  contaminat ion o f  T-143 High 

Bay (Reactor Room) occurred dur ing  the Core 1 Fuel 

Recovery program from mi d-year 1959 through mi d-year 1960. 

2. T-163: This  fac i  1 i ty known as the  Contaminated Equipment Repai r 
Faci 1 i ty (C. E. R. F. ) became R/A contaminated dur ing  the  

r e p a i r  o f  such i terns as the pr imary sodi um pumps and 

valves. 

FORM 719-P REV. 3-75 
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3 .  Sodium Service Vault (T-695) This f a c i l i t y ,  which i s  located below 
grade, i s  between the primary f i l  l /drain tank vault and the sodium 
service b u i  l d i n g  (T-153) tha t  housed the new (clean) sodi urn me1 t 
s ta t ions  and f i l l  tank. The sodium service vault  (T-695) contained 
such items of the primary sodium system as the "cold" trap and 

two "hot" traps. During the course of reactor operations, several 
primary sodium leaks and f i r e s  occurred w i t h i n  the vault.  

4. Primary Sodium Fill/Drain Tank Vault There has been no s ignif icant  
contamination incident involving the sodi um f i  l l /drain tank. The 
primary hazard i s  h i g h  radiation levels. However, some R/A 

contamination occurred when the man-way cover was separated from 
the tank a f t e r  draining primary sodium from the tank into  
55 gallon drums. . 

NOTE: All smear swipe surveys, performed as par t  of the deactivated SRE 
f aci 1 i t i e s  survei l l ance program, have i ndi cated no removable R/A 

2 contamination i n  excess of 5 dpm/100 cm alpha or  50 dpm/100 cm 2 

beta. The smear swipes were obtained only of the f a c i l i t i e s  
accessible f loor  areas. However, instrument surveys indicated 

fixed levels of contamination. 

I D. Radiological Surveys 

All f a c i l i t i e s  and items within those f a c i l i t i e s  l i s t ed  below shall  be 
smeared/instrument surveyed for  R/A contamination and/or radiation levels 
prior t o  and d u r i n g  dismantling/decontamination operations. All items 
and f a c i l i t y  areas shall  not exceed radiation and surface R/A contamin- 
at ion l imi t s  s ta ted i n  Table 1 following completion of the D&D operation. 

Passivation of Residual Primary Sodium i n  Reactor Core Vessel 

1. Vent gas l i ne  shall  be monitored continuously during passivation 
operations by in- l ine  sampling procedures. F i l t e r  samples shall  

I 
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be removed and analyzed f o r  R I A  concentrations a t  a frequency 

of each two hours of operations. 

All items and f a c i l i t y  areas that  exceed those l imi t s  s ta ted  in 

Table 1, shall  be decontaminated o r  disposed of as radioactive waste, which- 

ever i s  more expeditious , economical l y  feas i  bl e ,  and compatible wi t h  the 

D&D program objectives of returning a1 1 f a c i l i t i e s  t o  unrestr icted use. 

TABLE 1 

UPPER CONTAMINATION LIMITS FOR DECONTAMINATION AND 
DISPOSITION AT THE SRE 

A .  Surfaces 
2 Beta Gama Emitters: Total = 0.1 mrad/h a t  1 cm, with 7 mg/cm absorber 

Removal = 100 dpm/100 cm 2 

A1 pha Emitters : Total = 100 dpm/l00 cm2 

Removable = 20 dpm/100 cm 2 

B .  Soil 

Near Surface: 100 pCi/g gross detectable beta a c t i v i t y  

Be1 ow 3 m (average) : 1000 pCi /g gross detectabl e beta a c t i v i t y  

*(maximum) : 3000 pCi/g Gross detectable beta a c t i v i t y  
-&- ;-'F'& j 

C .  concrete (rubble) 100 pCi/g Gross detectable beta a c t i v i t y  
I 

*The maximum value may be average over a volume of 1 m3 t o  meet the 1 imit f o r  
the average value. 

The radioactivi ty levels  of the f a c i l i t y  a t  completion of the  D&D work 
shall  be as low a s  practicable b u t  shall  not exceed l imi t s  of Table 1 above. 

A radiological survey shall  be performed upon completion of D&D work t o  I 
verify t h i s .  

The following areas have been ident i f ied  spec i f i ca l ly  as requiring 

radio1 ogical surveys p r io r  t o  work. 

FORM 719-P REV. 7-78 
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1. T-143 (SRE) 

a. Main and auxil iary primary sodium handling systems vault.  

b. Floor/walls of high bay (reactor room) 

c. Pipe trenches - high bay 

d. Fuel storage ce l l s  - west end of high bay 

e. Fuel wash ce l l s  (3) - northwest end of high bay 

f . Fuel hand1 i ng machine storage area ( P i t )  

g. Fuel handl ing machines (Mark-I and Mark 11) 

h .  Overhead bridge cranes - (65 ton and 5 ton) 

i .  Moderator can storage ce l l s  

j . A1 1 R I A  1 i qui dlgaseous waste handl i ng sys terns 1 oca ted under- 

ground, h i l l s i de  north of T-143 and west s ide  of T-143 

k.  Primary sodium pump p i t  ("Durand's P i t " )  located between T-143 

and f i  11 /drain vault 

1 . Moderator can handl i ng machine 

m. Safety and control rod drive motors and storage rack 

n.  R I A  exhaust system and "hot" ce l l s  

o. Demountable maintenance shield assembly (DMSA) . (The we1 1 

1 iner was removed during faci  1 i t y  deactivation. ) 

2 .  - T-163 (C.E.R.F.) 

a.  Insulation material covering walls and cei l ing 

b. 1 ton overhead bridge crane 

c. Floor area of f a c i l i t y  (fixed contamination) 

3.  Primary Sodi um Service Vault 

a. Vault walls and f loor  areas upon removal of sodium handl ing 

components, "hot" traps,  "cold" t rap,  e tc .  

4. Primary Sodium FillIDrain Tank Vault 

a. Vault walls and f loor  areas upon removal of primary sodium 

f i  1 l /drain tank. 

FORM 719-P REV 3-75 
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E. Equipment - (Tools, etc.  ) 

All tools and equipment shall be smear surveyed periodically during 
operations. No equipment or tools shall be removed from operations area 
until approved t o  do so by the Health and Safety representative. 

A1 1 contractor-owned equipment and tools shall be surveyed prior to  end 
of each work s h i f t  or as deemed necessary by the Health and Safety repre- 
sentative. Contractor's work schedule shall be such that the H&S represent- 
ative will have a m i n i m u m  of 30 minutes to perform survey and obtain 
results before contractor personnel leave f ac i l i t y  a t  end of each work day. 

I F. Forms and Document 

1. A1 1 radiationlsmear surveys shall be recorded on Form 732-A 
Rev. 8-73; Health and Safety ~ n a l y s i s  Report. All liquid, so i l ,  
concrete, and a i r  samples shall also be recorded on Form 732-A. 
Copies of the above report shall be sent to  R&NS manager, D&D 

Program Manager, Operations Manager and on-site H&S f i l e s .  

2.  A Restricted Access Area Entry Permit, Form 719L, Rev. 8-70, shall 
be issued prior to beginning of operations. One permit may be 
issued for  duration of operation. However, a new permit must be 
issued i f  there i s  a significant change i n  the operations. 
Portions of the entry permit shall be f i l l ed  in by the manager 
of the group authorizing or performing the work prior to  being 
submitted to  the Health and Safety representative. 

3. Health Physics Data Request Form i s  to be f i l l ed  in by operations 
personnel to request Health Physics Data for a specific item 
and/or area. 

! 4. Radiation/Smear Survey Completion Data Form shall be completed by 

the H&S represmtative w i t h  disposition of item or area to  be 
i ndi cated by opera ti  ons personnel . 

C 
FORM 719-P REV. 3-75 
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5. Cumulative a i r  sample data form may be used by H&S representative 

t o  record resu l t s  of daily a i r  samples. However, a i r  sample 

resu l t s  shal l  be recorded on Form 732-A as mentioned above. 

6. Monthly Dosimeter Record Form shal l  be used by the H&S represent- 
a t ive  t o  record daily radiation exposure levels  of personnel 

t o  preclude any accidental overexposure. 

7. Respirator issuance record form shall  be f i l l e d  i n  by the H&S 

representative only, and only in accordance w i  t h  operati ng pro- 

cedure OP-001-870-001, "Control and Use of Respirators. " 

8. Applicable documents tha t  may be referred t o  a r e  l i s t e d  below: 

a.  Operational Safety document - 6-27- "Control of Asbestos 

Operations," E. L .  Roddy and W .  F. Heine. 

b. Operating Procedure, OP-001-870-001, "Control and Use of 

Respirators," J .  D. Moore. 

c. Operational Safety Plan fo r  the A1 Decontamination and Dis- 

position of Faci 1 i t i  e s  Program, SRR-704-990-001, Rev. B by 
J . D.  Moore and E. L .  Roddy. 

d .  Faci 1 i t i e s  Dismantling PI an fo r  SRE, FDP-704-990-003 by 
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Figure 1 - Form 732-A Health and Safety Analysis Report 
Figure 2 - Form 719-L Restricted Access Area Entry Permit 
Figure 3 - Form No Number Health Physics Data Request 
Figure 4 - Form No Number Radiation/Smear Survey Completion Data 
Figure 5 - Cumulative Air Sample Data 
Figure 6 - Monthly Dosimeter Record 
Figure 7 - Respirator Issuance Record 
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I .  INTRODUCTION 

This report covers SRE Region I ,  located east  of the main reactor 

complex (see Figure 1). The area i s  made up mainly of large sandstone 

formations covered w i t h  wild plant growth. Several f a c i l i t i e s  were 
located i n  the region and are identified as T723lT724. An asphalt road 

leads to this location. T723 i s  a 20-ft x 20-ft concrete pad used for  

sand blasting items and equipment t h a t  were known t o  be free of radio- 
act ivi ty.  

Building T724 was the Hot O i l  Sodium Cleaning fac i l i ty .  I t  was 

designed to  be used for  cleaning large pipes and assemblies from the 
secondary loop of the reactor. There was, however, a buildup of con- 

tamination from mixed fission products (MFP) over the 1 ifetime of the 
f ac i l i ty .  Readings of a few mR/hr could be detected i n  several places 
along the floor. Most of th i s  act ivi ty was located inside a small 
trench along the west wall. The metal diamond-plate floor was cut free 

in an attempt t o  remove this contamination. Contamination could be 

detected in the underlying concrete a t  that  time. 

I t  was planned tha t  the upper portion of the building would be used 
i n  support of another program. To achieve th is ,  the walls and ceil  ings 
were decontaminated and when cert i f ied clean, were cut free from the 

bottom metal floor. Final survey results of the building, now located 
i n  Region IV and identified as T133, will also be reported i n  the 
document for tha t  region. All tha t  remained a f t e r  the building had been 
removed was some contaminated metal flooring and concrete. 

A jack-hamner was brought i n  to break the metal f ree and remove the 

concrete i n  large sections. I t  was f e l t  tha t  removing large pieces 

would he1 p in contamination control. After the operation began, a net- 
work of rebar, not identified on the prints, prevented use of this  

a 
PAGE . 3 
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method f o r  removing the concrete. I t  became apparent a t  t h i s  time that  
the concrete would have to be removed by chipping away the upper 1 ayer. 
Only the concrete identified with yellow paint as contaminated was 
broken f ree  and placed i n  34-cubic foot waste containers. The remaining 
rubble was monitored with a t h i n  window pancake G-M detector. Each 
location tha t  had been contaminated was tested for  residual ac t iv i ty  by 
collecting loose powder and dus t  from the concrete. 

t 
- -  -~ -~ - - . - -- 
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a 
11. SURVEYS AND RESULTS 

A. REMOVABLE CONTAMINATION 

The p r i n c i p a l  areas o f  concern were the  two la rge  concrete surfaces 

i n  t h e  area. Both pads had been exposed t o  the  weather. Routine 

surveys over  the  past  few years had ind i ca ted  pipes and heat ing equip- 

ment f o r  t he  Hot O i l  Sodium Cleaning f a c i l i t y  were f r e e  o f  detectable 

a c t i v i t y .  Twenty-f i v e  Whatman 2.5 cm f i l t e r  papers were swiped around 

loca t ions  most 1 i k e l y  t o  be contaminated on T724 before f i n a l  D&D e f f o r t  

began. Each l o c a t i o n  f o r  t h i s  t e s t  was outs ide  the  f l o o r  area t h a t  was 

known t o  be contaminated. Since a l a r g e  area was t o  be covered, each 

l o c a t i o n  was d i v ided  i n t o  squares approximately 1 meter on a side. 

Wi th in  each square, random 1 ocat ions were swiped u n t i  1 approximately 
2 100 cm had been covered. 

A smear survey o f  T724 showed s i x  areas on the  wal ls ,  ou t  o f  106 
2 smears, w i t h  removable contamination greater  than 100 dpm/lOOcm beta. 

The wa l l  s were decontaminated t o  b r i n g  these areas below 50 dpm/100 cm 2 

beta. A f i n a l  survey, o f  180 smears, showed a l l  i ns ide  and outs ide  

surfaces o f  t h e  bu i ld ing ,  i nc lud ing  the  ductwork, t o  be l e s s  than 

50 dpmI100 cm2 beta. 

The b u i l d i n g  was then c u t  away from i t s  foundation and moved t o  a 

temporary l o c a t i o n  near the  Box Shop (T163) t o  permi t  measurement o f  

sur face r a d i a t i o n  1 eve1 s . 

A f t e r  a l l  o f  the  contaminated concrete had been removed, .45 smear 

swipes were taken i n  the  area t o  j u s t i f y  f i n a l  release. The h ighest  
2 l e v e l  recorded a t  t h i s  t ime was 48 dpm/100 cm a t  one l o c a t i o n  on the  

remaining concrete pad. A l l  a c t i v i t y  detected i s  assumed t o  be MFP 
o l d e r  than 10 years. 

. . 

- - -  - - -  
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A l l  smears for  this report were counted on an automatic counting 
system equipped w i t h  a thin window gas proportional detector. This 
system has a counting efficiency of about 36% fo r  Bi-210 act ivi ty .  A 

normal background count i s  approximately 20 counts per minute. Since 
the system i s  used in the beta-ganma mode above the alpha plateau, any 
alpha emitters present would also be detected. The normal efficiency 
for  alpha ac t iv i ty  i s  between 20 and 25%. 

This area was not subject to contamination by alpha-emitting 
radionucl ides. Therefore, the appl icabl e 1 imi t for  removable contamina- 

2 t ion i s  100 dpm/100 cm for  beta-gamma emitters. A1 1 smears were below 
this limit. 

B. SURFACE RADIATION 

Two instruments were used for  th i s  portion of the survey; a Tech- 
nical Associates Model CP-7 ion chamber detector and a PUG-1/P-11A probe 
(a t h i n  window pancake G-M detector).  This l a t t e r  instrument was needed 
for  i t s  fas te r  response and audible output to locate any contaminated 
areas. The CP-7 i s  an ion chamber measuring absorbed dose and has both 
the range and the absorber thickness required by the specifications for  
this t e s t .  

These instruments were used for  a complete wal k-through examination 
of a l l  accessible parts of th i s  region. Particular attention was paid 
to  natural water courses and depressions where ac t iv i ty  could be con- 
centrated by runoff from surrounding areas. No area could be located 
w i t h i n  t h i s  region tha t  exceeded twice the random background counts of 
about 100 cpm indicated on the PUG-1 GM detector. The probe on this 

instrument was held about 2-112 f t  above the ground fo r  this t e s t .  To 

provide complete coverage fo r  th i s  area, the main drainage channel was 
surveyed for  about 118 to 114 mile beyond the s i t e  boundary. 

- - -  -~ . - - -  
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The maximum dose ra te  indicated by the CP-7 was 0.04 mradlhr. 

Natural background i s  approximately 0.04 mradlhr, + 0.05 mradlhr for  an 

uncertainty o f  + 10% of fu l l  scale (0.5 mradlhr) on t h i s  range. 

An instrument survey of T724 a f t e r  i t  was removed from Region I 

showed some areas above 0.1 mradlhr. These areas were cut away. All 

subsequent readings with the CP-7 were less  than 0.1 mradlhr. 

C. SOIL SAMPLES 

The technique used to determine soil  contamination consisted of 
removing samples from undisturbed top so i l .  Numbered salve-cans were 

used for th i s  purpose. A grid network of wooden stakes was spread 

throughout the region. Each sample spot was modified from the basic 

plan to  account for  slope and terrain of the local landscape. Using the 

can l i d  as  a scoop, soil  from various spots located around each sample 
s tat ion was added t o  the can u n t i l  i t  was nearly ful l .  The contents 
were then mixed thoroughly by shaking. After a l l  samples were collected, 

each sample can was opened and placed on a hot plate to drive off  any 

moisture present. When dry, a small portion was taken from the can to  

be sieved through a Coor's sieve (Gooch crucible).  From th is ,  a one- 

gram portion was transferred onto an a1 umi num p l  anchette. A1 coho1 was 
added and the sample tapped to  s e t t l e  i t  across the f l a t  surface of the 
planchette. The sample was then heated to dryness. No chemical binders 

were added to  hold the sample together for  counting. 

A t h i n  window gas proportional detector operating i n  the preset 
count mode was used to  count each sample. 

A one-gram prepared KC1 standard source (831 dpm) was counted with 
each group of soi l  samples. Using the mass-specific act ivi ty  to calcu- 

l a t e  detector efficiency accounts for  errors associated w i t h  s e l f -  

. 

PAGE . 8 
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a 
absorption, backscatter, and the difference between a 2 7  counter and a 47 
source. Thus, based upon the s t a t i s t i ca l  counting error  of a single 
observation, the minimum detection 1 evel is approximately 9 pCi a t  the 

95% confidence 1 evel . 

The total  of 27 soil  samples showed a range of 16 pCi/gm to 45 pCi/g. 
The ac t iv i ty  of natural uncontaminated soil  ranges from about 20 pCi/g 

to  30 pCi/g. 

D. CONCRETE SAMPLES 

Five concrete sampl es representing each identified location within 

T724 were taken. Loose powder and dust were used for  th is  purpose. All 

samples were placed on a hot plate to drive off  water used in dust 

control. One-gram samples were prepared by passing material through a 
Coor's sieve (Gooch crucible) , weighing the samples and wetting w i t h  

alcohol. All samples were counted with a thin window, gas propotional 

counter having a background of approximately 20 cpm. A one-gram KC1 

standard was used to  determine counter efficiency. Resul ts indicated 
that  four of the f ive samples were less  than 100 pCi/g. The f i f t h  

sample read 140 pCi/g before a second layer of concrete was removed a t  
that  location (West Trench). A1 1 loose material of the second 1 ayer was 
removed and the trench was swept clean. No source of ac t iv i ty  could be 

detected within the trench. The resul ts  from th i s  survey indicate tha t  

no remaining ac t iv i ty  was distributed i n  the concrete rubble. There was 

no evidence tha t  the perimeter concrete outside this building had ever 
been contaminated. 

E. WATER SAMPLES 

There i s  only one location w i t h i n  this region where water could be 

trapped o r  retained. That i s  a concrete p i t  approximately 3-f t  deep 

- . -  
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outside of Building T724. After a l l  of the contaminated concrete had 

been removed, two water samples were taken i n  this location. The second 

sample was taken inmediately a f t e r  heavy rainfal l  had covered this area 
w i t h  some runoff into the pi t .  From each sample, a measured 500 ml 
portion was reduced i n  volume to about 10 m l  on a hot plate. Using a 
rubber pol iceman, undissolved sol ids and remaining 1 iquid were trans- 

ferred to a counting planchette and heated to dryness. A thin window 
gas proportional detector having a background of about 20 cpm was used 

to  count the samples. 

3 The 1 imit fo r  water i s  3 x 10-'pCi/cm (Sr-90). The water sampled 

from th i s  source had an ac t iv i ty  of 2.3 x 1 0 - ~ p ~ i / c m ~ ,  which i s  below 
the l imit .  

L 
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I. INTRODUCTION 

This repor t  covers SRE Region I 1  located along the main entrance 

way t o  the reactor  complex (Figure 1). Bui ld ing 163 i s  located i n  t h i s  

area and w i l l  be d iv ided between two reports. The west end o f  the bu i ld -  
8 

i ng  i s  used as a contaminated equipment work area. F ina l  release of 

t h i s  p a r t  o f  the bu i ld ing  i s  forecast  near the end o f  the D&D Program 

a t  the SRE. The remaining h a l f  o f  the bu i ld ing  (east end) i s  cu r ren t l y  

used t o  make wooden shipping containers. Throughout the h i s t o r y  o f  t h i s  

p a r t  o f  the bui ld ing,  i t  has been used f o r  nonnuclear support work such as 

a p ipe shop and a machine shop. Routine surveys performed as pa r t  o f  

the  reactor  operations program have never - ind icated any s i g n t f  i cant 

1 contamination o f  t h i s  part .  

I f  a decis ion i s  made t o  remove the present wal l  between the two 

par ts  o f  the bui ld ing,  t h i s  repor t  must be considered a condi t ional  
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11. SURVEYS AND RESULTS 

A. REMOVABLE CONTAMINATION 

One hundred smear swipes using Whatman 540 papers were taken through- 

out the east end of Building 163. Particular attention was made for any 

place where contamination might have migrated from the contaminated side 
2 of the building. Each swipe covered an area of 100 cm . Results for all 

smears were reported as less than 30 disintegrations per minute. However, 

no activity was detected that exceeded the normal statistical deviation 

above background. 

A11 smears for this report were counted on an automatic counting 

system equipped with a thin window gas proportional detector. This 

system has a counting efficiency of about 36% for Bi-210 activity. A 

normal background count is approximately 20 counts per minute. Since 

the system is used in the beta-gamma mode above the alpha plateau, any 

a1 pha emitters present would a1 so be detected. The normal efficiency 

for alpha activity is between 20 and 25%. 

This area was not subject to contamination by alpha-emitting radio- 

nuclides. Therefore, the applicable limit for removable contamination 
2 is 100 dpm/100 cm for beta-gamna emitters. All smears were below this 

1 imit. 

B. SURFACE RADIATION 

Two survey instruments were used for this part of the survey; a 

Technical Associates Model CP-7 ion chamber detector and a PUG-1/P-11A 

probe thin window pancake G-M detector. This latter instrument was 

needed for its faster response and audible output indication. 
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Using both instruments held about 2-112 f t  above ground level, a 
complete walk-through inspection was made of all accessible areas. An 
average reading of 0.06 mrad/ hr (~0.05) was recorded outside Bui 1 ding 163 

with the Model CP-7. Some of this reading may be attributed t o  higher 
than normal background caused by surrounding nuclear faci 1 i ties. A1 1 

readings with the CP-7 were below the 1 imit of 0.1 mradlhr. 

C. SOIL SAMPLES 

All of the area i n  this region outside Building 163 i s  covered with 
asphalt paving. Soil samples are no t  applicable for this region. 

D. CONCRETE SAMPLES 

There are several concrete abutments around manhole accesses and 

curbs. They are located well away from any source of contamination or 
activation and are not to be removed. Concrete samples are not  applicable 
for this region. 

E. WATER SAMPLES 

There are no natural or man-made catch basins or reservoirs for 
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I I I. CONCLUSIONS 

In each type of t e s t  performed, a l l  samples indicated levels less  

than those l imits  prescribed by the Decontamination and Disposition of 

Fac i l i t ies  Program fo r  release to  unrestricted use. 

All appropriate surveys indicate that  current existing radioactivity 

in the area i s  below the applicable l imits  for  release to  unrestricted 

use. 

d h 
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1.0 INTRODUCTION 

This docunerit covers Region I I I  of the SRE facility (Figure 1). The area 

adjoins Building 163 (CERF) and comprises the entrance approach to the SRE 

comp 1 ex. 

FORM 719-P REV. 2-80 
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The contamination/radiation limits for unrestricted use that were applied 

in decontaminating this area are shown in Table 1, and the requirements for 

survey measurements in each region are shown in Table 2. 

TABLE 1 

RESIDUAL RADIOACTIVITY LIMITS 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surf aces 

Alpha 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mrad/hr at 100 dpm/100 cm2 
1 cm through 
7 mg/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 

FORM 719-P REV. 2-80 
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TABLE 2 

SURVEY MEASUREMENT REQUIREMENTS 

Remova l Surf ace Soi 1 Concrete Water 
Contamination Radiation Samples Samples Samp l es 

v 
v I 

VII 

04 1 

063 

143 Offices 

143 High Bay X X X X X 

l.leasurements of removable contamination are omitted from those areas that 
consist solely of soil or asphalt-paved surfaces 

FORM 719P REV. 2-80 
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2.0 SURVEYS AND RESULTS 

A. SURFACE RADIATION 

At the conclusion of the D&D effort, a survey was conducted using three 

survey instruments, a Technical Associates Model CP-7 ion chamber, a Ludlum 

Model 12 with a thin-window pancake GM detector, and an Eberline Model PRM-5-3 

low-energy gamma detector. The Ludlum GM detector and Eber 1 ine low-energy 

detector were used for their faster response and audible output. The CP-7 

showed an average reading of 0.04 mrad/h for Region I11 which is a typical 

reading in all uncontaminated areas at Santa Susana. All readings with the 

CP-7 were below the Table 1 limit of 0.1 mrad/h. Surveys were performed as 

specified in N704TP99008, "Radiological Survey Plan, Support of D/D Program 

Operation at T143, SRE," R. K. Owens. Copies of survey results and data 

sheets are retained by Radiation and Nuclear Safety. 

FORM 710P REV. 2-80 
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3.0 CONCLUSIONS 

In each type of t e s t  performed, a l l  samples indicated levels less  than those 
limits prescribed by the Decontamination and Disposition of Faci l i t ies  Program 
for release for unrestricted use. 

All appropriate surveys indicate that current existing radioactivity in the 
area i s  below the applicable l imits for release for  unrestricted use. 
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I. INTRODUCTION 

This r e p o r t  covers SRE Region I V Y  loca ted  on a r i s e ,  west o f  the  

main reac to r  b u i l d i n g  (F igure 1). O r i g i n a l l y ,  t he  area was used as an 

a u x i l i a r y  park ing  l o t .  During the  recovery phase a f t e r  the  Core I fuel  

c ladd ing  inc ident ,  a d d i t i o n a l  storage area was needed t o  s to re  r a d i o a c t i v e  

ma te r ia l  removed as p a r t  o f  t h a t  program. A fenced-in asphal t  pad 

(T654) loca ted on t h e  south edge o f  the park ing area was designated fo r  

t h i s  purpose. It was meant t o  be used as a temporary storage area only .  

Some f i s s i l e  ma te r i a l  had been stored i n  t h i s  l o c a t i o n  i n  several d i f -  

f e r e n t  casks. Current ly ,  the  area i s  used f o r  storage o f  waste mater ia l  

assigned t o  t h e  RMDF. I t s  cont inu ing  use requ i res  exc lus ion  from t h i s  

repor t .  

Several s p i l l  s  o f  contaminated mater i  a1 have occurred i n  t h i s  storage 

area, and t h a t  sec t ion  o f  t h i s  reg ion  was n o t  surveyed f o r  t h i s  repor t .  

S o i l  samples ou ts ide  the  area do n o t  i n d i c a t e  any major contaminat ion a t  t he  

present time. However, s ince surface drainage from t h i s  yard  runs i n t o  

Region I V ,  some a d d i t i o n a l  surveys w i l l  be needed f o r  a f i n a l  release. 

Only a cond i t i ona l  re lease may be made a t  t h i s  time. 

The remaining p a r t  o f  t h i s  area i s  under new const ruc t ion  f o r  a 

Sodium Disposal f a c i l i t y .  This b u i l d i n g  i s  designated Bu i l d ing  133, and 

i s  t he  upper s t r u c t u r e  o f  T724 removed from Region I .  F ina l  survey r e s u l t s  

f o r  t h i s  b u i l d i n g  a re  inc luded i n  t h i s  repo r t .  

I It should be noted t h a t  cons t ruc t ion  o f  t h i s  new f a c i l i t y  requ i red  

lower ing  t h e  o v e r a l l  grade o f  t h e  park ing  l o t  approximately 1 ft. Surveys I 
I made a t  t h a t  t ime d i d  n o t  i n d i c a t e  the  presence o f  any s i g n i f i c a n t  contaminat ion1 

I Further ,  s ince  new s o i l  was exposed, s o i l  samples taken here were designed I 

w 

F O R M  719-P R F V  3-75 

more t o  de tec t  run  o f f  i n t o  the  area, r a t h e r  than o l d  a c t i v i t y .  Each 

l o c a t i o n  selected was p icked fo r  t he  h ighest  p r o b a b i l i t y  based on pas t  

a c t i v i t i e s  throughout t h i s  region. 

i 



FIGURE 1 

SRE FACILITY 
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11. SURVEY AND RESULTS 

A. REHOVABLE CONTAMINATION 

Extensive smear t e s t s  were made f o r  Bu i l d ing  133 f o r  un res t r i c ted  

re lease of t h e  s t r u c t u r e  from Region I. This b u i l d i n g  was a p a r t  o f  t he  

Hot O i  1 Sodium Cleaning f a c i  1 i ty  i d e n t i f i e d  as T724 (see N704TI990027). 

Add i t iona l  smears were taken f o r  t h i s  r e p o r t  which confirmed the  absence 

of any removable contamination. Whatman f i  1 t e r  papers were used f o r  
2 t h i s  t e s t  and each smear covered approximately 100 cm . Locations 

selected t o  be smeared were places most l i k e l y  t o  have remained con- 

taminated. 

A l l  smears f o r  t h i s  r e p o r t  were counted on an automatic counting 

system equipped w i t h  a t h i n  window gas propor t iona l  detector .  This 

system has a counting e f f i c i e n c y  o f  about 36 percent f o r  Bi-210 a c t i v i t y .  

A normal background count i s  approximately 20 counts per  minute. Since 

t h e  system i s  used i n  the  beta-gamma mode above the  alpha plateau, any 

alpha emi t te rs  present would a l so  be detected. The normal e f f i c i e n c y  

f o r  alpha a c t i v i t y  i s  between 20 and 25 percent. 

Th is  area was n o t  sub jec t  t o  contamination by alpha-emi t t i n g  radionucl  ides. 

Therefore, t h e  app l icab le  1 i m i t  f o r  removable contamination i s  100 dprn/100 cm 
2 

f o r  beta-gamma emit ters.  A l l  smears were below t h i s  l i m i t .  

B. SURFACE RADIATION 

Two instruments were used f o r  t h i s  p o r t i o n  o f  the repor t ;  a Tech- 

n i c a l  Associates Model CP-7 i o n  chamber detec tor  and a PUG- lA/P-11 

probe t h i n  w i  ndow pancake G-M detector.  Several 1 ocat ions experienced 

"sky shine" from r a d i o a c t i v i t y  outs ide t h i s  region, most s i g n i f i c a n t l y  

along the  east  edge near Bu i l d ing  041. This b u i l d i n g  i s  being used fo r  

storage of rad ioac t i ve  waste. F ina l  assessment f o r  surface r a d i a t i o n  

w i l l  be needed here a f t e r  r a d i a t i o n  from Bu i l d ing  041 has been reduced. 

The maximum reading ind i ca ted  by the  CP-7 ion  chamber was 0.6 mradlhr 
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a long the  fence near t h e  bu i l d ing .  Readings o f  0.1 mrad/hr t o  0.15 

mrad/hr were recorded atop the  h i l l  on the  same 1 i n e  w i t h  T041. The 

r e s t  o f  Region I V  i nd i ca ted  average readings o f  0.05 mradlhr. Normal 

background f o r  t h i s  instrument, determined more than 1 m i l e  from the  

Santa Susana F i e l d  Laboratory, was 0.04 mradlhr. 

C.  SOIL SAMPLES 

T h i r t y - f o u r  s o i l  samples were taken i n  t h i s  region. Wooden stakes 

were located a t  po in ts  w i t h  apparent p o t e n t i a l  f o r  contamination. 

The technique used t o  determine s o i l  contamination consisted o f  

removing samples from undisturbed top  s o i l .  Numbered salve-cans were 

used fo r  t h i s  purpose. A g r i d  network o f  wooden stakes was spread 

throughout the  region. Each sample spot was modi f ied from the  basic 

p lan  t o  account f o r  slope and t e r r a i n  o f  the  l o c a l  landscape. Using t h e  

can l i d  as a scoop, s o i l  from various spots located around each sample 

s t a t i o n  was added t o  the  can u n t i l  i t  was near ly  f u l l .  The contents 

were then mixed thoroughly by shaking. A f t e r  a l l  samples were co l lec ted,  

each sample can was opened and placed on a hot  p l a t e  t o  d r i v e  o f f  any 

moisture present. When dry, a small p o r t i o n  was taken from the can t o  

be sieved through a Coor's s ieve (Gooch c ruc ib le ) .  From t h i s ,  a 1-gram 

p o r t i o n  was t rans fe r red  onto an a1 uminum planchette. Alcohol was added 

and the  sample tapped t o  s e t t l e  i t  across the  f l a t  surface o f  t he  p lanchet te.  

The sample was then heated t o  dryness. No chemical binders were added 

t o  ho ld  the  sample together  f o r  counting. 

A t h i n  window gas propor t iona l  de tec tor  operat ing i n  the  preset  

count mode was used t o  count each sample. 

A 1-gram prepared KC1 standard source (831 dpm) was counted w i t h  

each group o f  s o i l  samples. Using the  mass-specif ic a c t i v i t y  t o  ca l cu la te  

detec tor  e f f i c i e n c y  accounts f o r  e r r o r s  associated w i t h  sel f -absorpt ion,  

backscatter,  and the  d i f f e rence  between a 27r counter and a 47r source. 

Thus, based upon the  s t a t i s t i c a l  counting e r r o r  o f  a s i n g l e  observation, 

t h e  minimum detec t ion  l e v e l  i s  approximately 9 pCi a t  t he  95 percent 

conf idence l e v e l .  

FORM 719-P REV. 3-75 
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S o i l  readings va r ied  from 9.4 pCi (new s o i l  ) t o  80 pCi (near T654) 

w i t h  an average a c t i v i t y  concentrat ion between 20-30 pCi. 

D. CONCRETE SAMPLES 

There a re  no s t ruc tu res  made o f  concrete w i t h i n  t h i s  region. Con- 

c r e t e  samples are  n o t  app l icab le  f o r  t h i s  repor t .  

E. WATER SAMPLES 

There are  no na tu ra l  o r  man-made catch basins t o  r e t a i n  water 

w i t h i n  t h i s  region. SRE Surve i l lance Well 1 was covered dur ing  con- 

s t r u c t i o n  a c t i v i t y  i n  t h i s  region. Water samples are no t  app l i cab le  f o r  

t h i s  repor t .  

- 
FORM 719-P REV. 3-75 
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111. CONCLUSIONS 

Building 133 and the immediately surrounding area may be released 
for unrestricted use on the following basis: 

In each type of test performed, all samples indicated levels less 
than those limits prescribed by the Decontamination and Disposition of 
Facilities Program for release to unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity 
in the area is below the applicable limits for release to unrestricted 
use. 

The area surrounding the storage yard (T654) is conditionally 
released subject to a final soil sample survey after decontamination and 
release of T654 or at the termination of the SRE DID Project. 

The area adjacent to TO41 is conditionally released subject to a 
final radiation survey following removal of sources of radiation in 

TO4 1. 

FORM. 719-P REV. 3-75. 





Radiological Survey Results - Release to 
Unrestricted Use, SRE Region V 

THIS REPORT MAY NOT BE PUBLISHED WITHOUT THE 
, APPRGVAL OF THE PATENT BRANCH. ERDA 

FORM 734-C REV.  11 -77  



Atomics International NO . N704TI990031 

PAGE . 2 

111. 

FORM 719-P 

11. J U K V C I J  HIW KL~uLI~....................................... 3 

A. Removable Contamination .............................. 5 

B. Surface Radiat ion .................................... 5 

C. S o i l  Samples.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

D. Concrete Samples ................................. 6 

E. Water Samples ........................................ 7 

COI NCLUSIONS .............................................. 8 I 

REV. 3-75 



Atomics International NO . N704TI990031 

PAGE . 3  

I .  INTRODUCTION 

T h i s  r e p o r t  covers SRE Region V ,  loca ted  north of  the main r e a c t o r  
bui lding ( s ee  Figure 1 ) .  Two f a c i l i t i e s  were loca ted  in  this region a s  
p a r t  of  t h e  r e a c t o r  support  system. They were i d e n t i f i e d  a s  T686, t h e  

Hot Waste Storage a rea ;  and T653, Inter im Radioactive Waste Vault. 
During the recovery phase of  the r eac to r  program (1961),  add i t i ona l  
s t o r age  space was needed t o  s t o r e  i r r a d i a t e d  core  components, such a s  
moderator cans and dummy fue l  elements. A fenced-in a s p h a l t  a rea  (T686) 

was designated f o r  this purpose. During t h e  lifetime of  t h e  f a c i l i t y  no 
s i g n i f i c a n t  spread of  contamination occurred. Pr inc ipa l  r ad ioac t ive  
mater ia l  i n  this a rea  was induced a c t i v i t y ,  although some mixed f i s s i o n  
product (MFP) a c t i v i t y  was present  from fuel  element f a i  1 ures.  A1 1 

mater ia l  had been wrapped i n  p l a s t i c  and placed i n  wooden boxes before 
moving t o  this s to rage  a rea .  

After Area T686 had been c e r t i f i e d  c lean ,  i t  was removed by an 

o u t s i d e  con t r ac to r  a s  one o f  the f i r s t  f a c i l i t i e s  t o  be d i sposed ,of  
under the D&D Program a t  the SRE. 

The second f a c i l i t y  loca ted  i n  t h i s  region (T653) required ex tens ive  
rad io logica l  support  due t o  the nature  of the f a c i l i t y .  Four underground 
gas and two l i q u i d  holdup tanks  were buried on the h i l l s i d e .  Along w i t h  

these tanks were several  concrete  vau l t s  t h a t  housed compressors and 
assoc ia ted  piping systems. Two a u x i l i a r y  vau l t s  held ten  50-gallon 
holdup tanks  in  add i t i on  t o  those tanks underground. 

A1 1 1 iquid waste generated by the r e a c t o r  program was eventua l ly  
d i r ec t ed  t o  one o f  the two tanks before f i n a l  d i sposa l .  Pr inc ipa l  
sources  of  water were f l o o r  d ra in s  i n  the hot c e l l  a r e a ,  hot s inks  in  

con t ro l l ed  a r ea s ,  and the  fue l  element wash s t a t i o n  loca ted  i n  the h i g h  

bay a r ea  o f  the r e a c t o r  room. The primary a c t i v i t y  presen t  i n  the water 
was due t o  MFP. 
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Two systems were used t o  c o l l e c t  rad ioac t i ve  gases a t  the  SRE: a  

low volume system p r i m a r i l y  from the core cover gas systems, and a 

l a r g e r  volume system from a l l  o ther  areas. Gas was routed t o  one of the 

decay tanks where sho r t - l i ved  a c t i v i t y  could decay. Ac t i va t i on  products 

were the  pr imary isotopes detected i n  the  gas system. 

I n i t i a l  work began w i t h  removal o f  a l l  bur ied  tanks and associated 

pipes. A back hoe was used t o  gain access t o  each tank. Contaminated 

s o i l  was detected between the  l i q u i d  holdup tanks and a second l o c a t i o n  

by one o f  the  concrete vaul ts .  This s o i l  was boxed i n  39-cubic- foot  

waste containers and shipped as rad ioac t ive  waste along w i t h  the pipes, 

valves, and tanks from the  bu i ld ing .  

A f t e r  a l l  systems had been removed, f u r t h e r  contamination was 

detected w i t h i n  the concrete wa l l s  and f l o o r  o f  one vau l t .  To remove 

t h i s  a c t i v i t y ,  several inches o f  concrete had t o  be spa1 l e d  away from 

the  vau l t .  This mater ia l  was a lso packaged and shipped as waste. 

A l a rge  number o f  s o i l  and concrete samples were used t o  determine 

t h a t  no s i g n i f i c a n t  a c t i v i  t i  remained a f t e r  a1 1 contaminated mater ia l  

had been removed. A t  t h i s  po in t ,  the  concrete t h a t  was l e f t  was used as 
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11. SURVEYS AND RESULTS 

A. REMOVABLE CONTAMINATION 

All s t ructures  have been removed from t h i s  region. Smear surveys 

a r e  not applicable fo r  this part  of the survey. 

B. SURFACE RADIATION 

Two survey instruments were used fo r  this part  of the report: a 

Technical Associates Model CP-7 ion chamber detector with an absorber 

thickness and range required by the specif icat ions for  t h i s  t e s t ,  and a 

Technical Associates Model P U G l / P - 1 1  probe t h i n  window pancake G-M 

detector.  This l a t t e r  instrument was used t o  locate any unexpected 

source using i t s  f a s t e r  response and audible output. 

A complete walk-through inspection was made i n  a l l  accessible areas 

i n  t h i s  region. Each meter was held approximately 2-112 f e e t  above the 

ground. Maximum reading recorded on the CP-7 meter was 0.08 (k0.05) 
mradlhr along the south s ide  of the region and i n  l i ne  w i t h  Building 041. 

This building, outside of Region V ,  i s  used as  an interim radioactive 

waste storage area. Normal background fo r  t h i s  instrument, measured 

more than 1 mile from the t e s t  s i t e ,  i s  approximately 0.04 mradlhr. 

There i s  an uncertainty of 510% of f u l l  scale on the range used in t h i s  

measurement. 

C. SOIL SAMPLES 

Twenty-two soi l  samples were taken thoughout tha t  part  of the 

region where Building T653 had been located. Forty-two other samples 
were taken in the remaining portion of the region which included t ha t  

area where T686 had been located. Locations were selected fo r  sampling 

by identifying areas most l i ke ly  t o  co l l ec t  and re ta in  residual ac t iv i ty .  

FORM 719-P REV. 3-75 
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Wooden stakes were used t o  i d e n t i f y  each sample po in t .  Small sa lve 

cans, numbered t o  correspond t o  each sample loca t ion ,  were used t o  ho ld  

each s o i l  sample. Undisturbed top s o i l  from several l oca t i ons  around 

each s t a t i o n  was col lected,  and when the can was almost f u l l ,  the contents 

were shaken throughly t o  mix each sample. 

A l l  s o i l  samples were then placed on a hot  p l a t e  t o  d r i v e  o f f  any 

moisture present. A f t e r  the  sample was dry, an a l i q u o t  from each sample 

was passed through a Gooch c ruc ib le .  From t h i s ,  a one-gram quan t i t y  was 

t rans fe r red  t o  the count ing planchette. Alcohol was added, and each 

sample tapped t o  uni form thickness. No chemical binders were added t o  

the sample. 

A t h i n  window gas propor t iona l  count ing system w i t h  an e f f i c i e n c y  

of approximately 36% f o r  Bi-210 beta a c t i v i t y  was used t o  count each 

sample. Normal background f o r  t h i s  system i s  approximately 20 counts 

per minute. The e f f i c i e n c y  o f  t h i s  system f o r  alpha a c t i v i t y  opera t ing  

i n  t he  beta mode i$ 25%. 

A one-gram prepared KC1 standard was included w i t h  each group o f  

samples counted. This sample was then used t o  determine a corrected 

e f f i c iency  factor.  The maximum a c t i v i t y  detected i n  any one sample was 

49.3 pCi/g. A1 1 remaining samples ranged between 6.6 pCi/g t o  40.2 pCi/g. 

Based upon e r r o r s  associated w i t h  a s ing le  observation, the minimum 

detec t ion  l e v e l  (MDL) i s  ca lcu la ted  t o  be approximately 10 pCi/g. The 

a c t i v i t y  o f  na tura l  uncontaminated s o i l  ranges from about 20 pCi/g t o  

30 pCi/g. 

D. CONCRETE SAMPLES 

A1 1 s t ruc tures  have been removed from t h i s  area. Concrete samples 

were taken dur ing  demoli t ion. A l l  concrete w i t h  a c t i v i t y  above 100 pCi/g 

was removed. 

FORM 719-P REV. 3-75 
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E . WATER SAMPLES 

There a r e  no l o c a t i o n s  w i t h i n  t h i s  r eg ion  t o  en t rap  and ho ld  water. 

Water samples a r e  n o t  app l i cab le  t o  t h i s  survey. 

L 
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I I I. CONCLUSIONS 

I n  each t ype  o f  t e s t  performed, a l l  samples i n d i c a t e d  l e v e l s  l e s s  

than those l i m i t s  p resc r i bed  by t he  Decontamination and D i s p o s i t i o n  o f  

F a c i l i t i e s  Program f o r  re lease  t o  u n r e s t r i c t e d  use. 

A l l  appropr ia te  surveys i n d i c a t e  t h a t  c u r r e n t  e x i s t i n g  r a d i o a c t i v i t y  

i n  t h e  area i s  below t h e  app l i cab le  l i m i t s  f o r  re lease  t o  u n r e s t r i c t e d  

use. 

FORM 719-P REV. 3-75 
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I .  INTRODUCTION 

This  r epo r t  covers SRE Region VI ( s e e  Figure I ) ,  which i s  made up 
mainly of  sandstone formations,  several  hundred f e e t  h i g h ,  nor theas t  of  
the main r e a c t o r  complex. The only man-made s t r u c t u r e  i n  this region 
was a l a r g e  wooden water tank and access  s ta i rway.  Both of these 

s t r u c t u r e s  were destroyed by a brush f i r e  some years  ago. The water 
tank stored emergency cooling water for the Edison Company steam 

generator portion of the Sodium Reactor program Due to its inacces- 

sibility, no other use was made of this region 
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11. SURVEYS AND RESULTS 

A.  REMOVABLE CONTAMINATION 

The only structures i n  th i s  region, a wooden water tank and access 
stairway, were destroyed by a brush f i r e  af ter  the reactor program was 
terminated. Smear surveys are not applicable for th i s  part of the 
survey. 

B .  SURFACE RADIATION 

Two radiation survey instruments were used for  this portion of the 
report. They were a Technical Associates Model CP-7 ion chamber detector 
and a Technical Associates PUGlA/P-11A probe (a t h i n  window G-M pancake 
detector). This l a t t e r  instrument was needed for i t s  faster  response 
and audible output. The CP-7 detector measures absorbed dose and has 
the range and absorber thickness required by the specificdtions for  this  
tes t .  Each instrument was held above the natural ground cover b r u s h ,  

approximately 18 i n .  above the soi l .  

All accessible locations were checked w i t h  particular attention to  
weeds that migh t  conceal an unexpected radiation source. No locations 
were found where either instrument indicated a level greater than 0.05 mrad/hr 
or 75 counts per minute. Such readings are essentially background for  
these instruments, as measured a t  a location more than one mile from the 
t e s t  s i t e .  

C .  SOIL SAMPLES I 
The majority of th is  area, consisting of hard sandstone, does not 

lend i t s e l f  t o  standard soil sampling techniques. Each location tested 
was designed to check for  entrapment in depressions under the overhead 
c l i f f  surfaces. Wooden stakes were not used to identify each location 

FCRbl 719-P REV. 3-75 
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since a representa t ive  pa t te rn  could no t  be establ ished. The h ighest  

l e v e l  detected was 31.6 pCi/g, wh i le  an average l eve l  o f  about 22 pCi/g 

was recorded f o r  t h i s  region. A t o t a l  o f  18 samples were:taken. 

A small sa lve can was used t o  c o l l e c t  each sample. A t  each l o c a t i o n  

t o  be tested, several small b i t s  o f  d i r t  were added t o  the sample can 

u n t i l  i t  was almost f u l l .  The can was then thoroughly shaken t o  mix the 

sample contents. A l l  samples were then t rans fer red  t o  a ho t  p la te ,  se t  

f o r  low temperature, t o  d r i v e  o f f  any moisture present. When dry, a 

p o r t i o n  was passed through a Gooch c r u c i b l e  and a one-gram sample 

taken. A f t e r  weighing, the  s o i l  was placed i n  an aluminum planchette, 

alcohol added, and the  sample tapped u n t i l  a f l a t ,  uniform sample was 

prepared. No chemical add i t i ves  were included t o  b ind the  sample i n  

place. 

A t h i n  window gas propor t ional  automatic count ing system was used 

t o  count these samples. This  system has an e f f i c i e n c y  o f  approximately 

35% fo r  a Bi-210 standard beta source. With each group o f  unknown 

samples, a prepared 1-gram KC1 source was counted t o  determine the s e l f  

absorpt ion and counter e f f i c i e n c y  fac tor .  Normal background measured by 

a 10 minute t e s t  each day i s  approximately 22 counts per minute. Based 

upon the  fac to rs  described and the uncer ta in t ies  o f  a s ing le  observation, 

t he  minimum detec t ion  l e v e l  i s  approximately 9 pCi/g a t  the 95% confidence 

l e v e l .  The e f f i c i e n c y  f o r  alpha a c t i v i t y  i n  t he  beta mode i s  25%. 

I D. CONCRETE SAMPLES I 
The remaining concrete foundations i n  t h i s  area were no t  sampled 

s ince no s p i l l s  o f  rad ioac t i ve  mater ia l  occurred here, and there  was no 

possi b i  1 i t y  o f  ac t iva t ion .  Concrete samples are no t  appl i c a b l e  t o  t h i s  

p a r t  o f  the  survey. 

FORM 719-P RE% 3-75 
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E.  WATER SAMPLES 

There a r e  no man-made o r  natural s t r u c t u r e s  t o  en t rap  and hold 

water i n  t h i s  a rea .  Water samples a r e  not  appl icable  t o  t h i s  survey. 

L 
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I I I. CONCLUSIONS 

In each type of t e s t  performed, a l l  samples indicated levels less 

than those 1 i m i  t s  prescribed by the Decontamination and Disposition of 

Facil i t i e s  Program for re1 ease t o  unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity 
i n  the area i s  below the applicable l imits for release to unrestricted 

uses. 
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1.0 INTRODUCTION 

This document covers Region VII of the SRE facility (Figure 1). The area 

contains the retention pond, the old leach field, the sanitary sewer pumping 

system, and the SRE drainage back to the fence line. It includes the 

retention pond overflow channel downstream for a distance of about 200 feet. 
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The contamination/radiation limits for unrestricted use that were applied 
in decontaminating this area are shown in Table 1 and the requirements for 
survey measurements in each region are shown in Table 2. 

TABLE 1 
RESIDUAL RADIOACTIVITY LIMITS 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surf aces 

Alpha . 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mrad/hr at 100 dpm/100 cm2 
1 cm through 
7 mg/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 

Water - 3 x 107 ~Ci/ml gross detectable beta 

FORM 719-P REV. 2-80 
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TABLE 2 

SURVEY MEASUREKENT REQUIREMENTS 

Region 
Remova 1 Surf ace Soi 1 Concrete Water 

Contamination Radiation Samples Samples Samples 

I VII X X X 

VIII X 

IX X X X 

X X X X 
04 1 X X 
063 X X 

143 Offices 

143 High Bay 

Measurements of removable contamination are omitted from those areas that 
consist solely of soi 1 or asphal t-paved surfaces 

FORM 719-P REV. 2-80 
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The pond was drained in 1979 and allowed to dry out. All areas of the 

pond bottom that read more than about 100 cpm above background with a pancake 

G-M probe, or that exceeded 100 pCi/g gross detectable beta activity, were 
removed and disposed of as radioactive waste. After this decontamination, 

soil samples were taken and the pond was returned to service. 

The results of the pond soil sample analyses are shown in Figure 2, 

plotted as a log-normal distribution. This distribution is essentially that 

of natural soil, with a slight amount of residual contamination. No values 

are above the limit of 100 pCi/g. The mean is 29 pCi/g. The 90% point 

(indicated by the vertical line) at 1.28 standard deviation above the mean is 

below the limit, at about 50 pCi/g. 

Surveys were performed as specified in N704TP990008, "Radiological Survey 

Plan, Support of D/D Program Operations at T143, SRE," R. K. Owens. Copies of 

the survey results and data sheets are retained by Radiation and Nuclear 

Safety. 
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Figure  2 .  Log-normal d i s t r i b u t i o n  o f  g r o s s  d e t e c t a b l e  b e t a  a c t i v i t y  i n  
sediment  a f t e r  c l e a n u p  o f  SRE pond. 
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PAGE . 

In each type of test performed, all samples indicated levels less than 
those limits prescribed by the Decontamination and Disposition of Facilities 
Program for release for unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity in 
the area is below the applicable limits for release for unrestricted use. 
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This document covers Region VIII of the SRE facility (Figure 1). The 

area consists of the paving to the south and west of Building 143 to 

approximately the enclosure for Tl/T2 and T3 pits. It includes the drainage 

channel along the southwest to- south edge of the paved area. 
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The contamination/radiation limits for unrestricted use that were applied 

in decontaminating this area are shown in Table 1 and the requirements for 

survey measurements in each region are shown in Table 2. 

TABLE 1 

RESIDUAL RADIOACTIVITY LIMITS . 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surf aces 

Alpha 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mrad/hr at 100 dpm/100 cm2 
1 cm through 
7 mg/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 
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TABLE 2 

SURVEY MEASUREMENT REQUIREMENTS 

Region 
Removal Surf ace Soi 1 Concrete Water 

Contamination Radiation Samples Samples Samples 

X 

041 

063 

143 Offices 

143 High Bay 

Measurements of removable contamination are omitted from those areas that 
consist solely of soil or asphalt-paved surfaces 

FORM 719-P REV. %SO 
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2.0 SURVEYS AND RESULTS 

A. SURFACE RADIATION 

At the conclusion of the 0&D effort, a survey was conducted using three 

survey instruments, a Technical Associates Model CP-7 ion chamber, a Ludlum 

Model 12 w.ith a thin-window pancake GM detector, and an Eberline Model PRM-5-3 

low-energy gamma detector. The Ludlum GM detector and Eber 1 ine low-energy 

detector were used for their faster response and audible output. The CP-7 

showed an average reading of 0.04 mrad/h for Region VIII which is a typical 

reading in all uncontaminated areas at Santa Susana. All readings with the 
CP-7 were below the Table 1 limit of 0.1 mrad/h. Surveys were performed as 

specified in N704TP99008, "Radiological Survey Plan, Support of D/D Program 

Operation at T143, SRE," R. K. Owens. Copies of survey results and data 
sheets are retained by Radiation and Nuclear Safety. 
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3.0 CONCLUSIONS 

i n  each type of t e s t  performed, a l l  samples indicated levels less than those 

l imits prescribed by the Decontamination and Disposition of Faci l i t ies  Program 

for release for  unrestricted use. 

All appropriate surveys indicate that current existing radioactivity in the 

area i s  below the applicable limits for release for unrestricted use. 
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1.0 INTRODUCTION 

This document covers Region IX of the SRE facility (Figure 1). The area 

consists of the paved area surrounding the northern portion of Building 143 

and includes the drainage path along the north side of the fence. 

Radiological surveys were performed in conformance with N704TP990008, 

"Radiological Survey Plan Support of D I D  Operations at T-143 (SRE)", 

R. K. Owens. 
I 

FORM 71PP REV. a00 



FIGlJRE 1 

SRE FACILITY 



Rockwell lntemetlonal 
E m  Systems Group 

No N704TI990035 
PAGE . 5 

The contamination/radiation limits for unrestricted use that were applied 

in decontaminating this area are shown in Table 1 and the requirements for 

survey measurements in each region are shown in Table 2. 

TABLE 1 

RESIDUAL RADIOACTIVITY LIMITS 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surf aces 

Alpha 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mrad/hr at 100 dpm/100 cm2 
1 cm through 
7 ng/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 

FORM 719-P REV. %SO 
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TABLE 2 

SURVEY YIEASUREblE!,IT REQUIREMENTS 

Remova b l  e Surface Soi 1 Concrete Water 
Region Contaminat ion Rad ia t ion  Samples Samples Samples 

I X X X X X 

I I X X X 

v I 
V I I  

V I I I  

X 

04 1 

163 

143 g f f i c e s  

143 High Bay 

ileasurements o f  removable contaminat ion a re  om i t t ed  f rom those areas t h a t  
c o n s i s t  so le1 y o f  s o i l  o r  asphal t-paved surfaces. 
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A t  t he  conclus ion o f  the D&D e f f o r t  and a f t e r  t h i s  reg ion  was surveyed f o r  

sur face r a d i a t i o n  p lus  s o i l  sampling, i t  was decided t h a t  smear surveys-were no t  

appl i c a b l  e, because o f  t h e  absence o f  su i  tab1 e surfaces t o  smear. 

I B. SURFACE RADIATION 

For t h i s  p a r t  o f  the  survey three instruments were used, a Technical Asso- 

c i a t e s  Wodel CP-7 i o n  chamber, a Ludlum 12 w i t h  a thin-window pancake GM 

de tec to r ,  and an Ebe r l i ne  Yodel PRM-5-3 low-energy gamma detec to r .  The Ludlum GM 

de tec to r  and Eber l i ne  low-energy de tec to r  were used f o r  t h e i r  f a s t e r  response and 

aud ib le  output .  The CP-7 showed an average reading o f  0.04 mrad/h f o r  Region I X ,  

which i s  a t y p i c a l  reading i n  a l l  uncontaminated areas a t  Santa Susana. A l l  

@ readings w i t h  the CP-7 were below the  Table 1 l i m i t  o f  0.1 mrad/h. 

C. SOIL SAMPLES 

One hundred and e i g h t  s o i l  samples were processed dur ing  the D&D e f f o r t  f o r  

t h i s  region,  i n c l u d i n g  the  drainage path. A l l  s o i l  samples were counted on a 

Nuclear Measurements Corporat ion automatic count ing system w i t h  a KC1 standard, 

w i t h  an average e f f i c i e n c y  fac to r  o f  3.3 and an average background of 25-29 cpm. 

The maximum s o i l  a c t i v i t y  remaining was 98 pCi/g, w i t h  an average o f  33 pCi/g. 

The na tu ra l  s o i l  a c t i v i t y  i s  approximately 28 pCi/g. 

FORM 7 1 9 P  REV. 2-80 
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3.0 CONCLUSIONS 

In each type of t e s t  performed, al l  samples indicated levels less than those 

limits prescribed by the Decontamination and Disposition of Facilit ies Program 

for release for unrestricted use. 

All appropriate surveys indicate that current existing radioactivity in the 

area i s  below the applicable limits for release for unrestricted use. 
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This document covers Region X of the SRE faicility (Figure 1). This area 

is now in use as a parking lot and/or storage area and includes the natural 
ground to the east of Building 143. 

Radiological surveys were performed in conformance with N704TP990008, 
"Radiological Survey Plan Support of D I D  Operations at T-143 (SRE)", 
R. K. Ovens. 
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The contamination/radiation limits for unrestricted use that were applied 

in decontaminating this area are shown in Table 1 and the requirements for 

survey measurements in each region are shown in Table 2. 

TABLE 1 

RESIDUAL RADIOACTIVITY LIMITS 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surfaces 

Alpha 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mrad/hr at 100 dpm/100 cm2 
1 cm through 
7 mg/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 
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TABLE 2 

SURVEY MEASUREMENT REQUIREIENTS 

Removabl e Surface Soi 1 Concrete !.Jater 
Region Contamination Radiation Samples Samples Samples 

I X X X x X 

I I X X X 

VII 
VIII 

O f f i c e s  

High Bay 

Fleasurements of removable contamination a re  omitted from those areas t ha t  
consist  sole ly  of so i l  o r  asphal t-paved surfaces. 
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A. RE!,IOVABLE CONTXMINATION 

Smear surveys f o r  t h i s  r eg ion  were n o t  a p p l i c a b l e  and were rep laced by s o i l  

sampl i ng. 

B.  SURFACE RADIATIOI 

For  t h i s  p a r t  o f  the  survey, a Ludlum Model 12s Ylicro-R meter was used. An 

average read ing  o f  10 vR/h was recorded f o r  t h i s  reg ion.  No readings d i f f e r e d  

s i g n i f i c a n t l y  f rom background. 

C .  SOIL SAIAPLES 

Twenty- f ive s o i l  samples were processed f o r  t h i s  reg ion ,  a l l  below 30 pCi /g  

gross de tec tab le  beta.  A l l  s o i l  samples were counted on a r iuc lear  Yeasurements 

Corpora t ion  automat ic  coun t ing  system w i t h  a KC1 standard w i t h  an e f f i c i e n c y  

f a c t o r  o f  3.2 and a background o f  25.6 cpm. 

The maximum s o i l  a c t i v i t y  found was 28 pCi/g w i t h  an average o f  25 pCi/g. 
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3.0 CONCLUSIONS 

In each type of t e s t  ~erformed, a l l  samples indicated levels less than those 

l imits prescribed by the Decontamination and Disposition of Faci l i t ies  Program 

for re1 ease for  unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity in the 

area i s  below the applicable l imits for release for unrestricted use. 
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I .  INTRODUCTION 

This document covers B u i  ldi  ng 041, SRE component storage, located west of 

the  main building i n  the  SRE complex. The building i s  a Butler building s t ruc-  

ture, approximately I38 f t  x 28 f t .  

Decontamination and disposition of Building 041 began i n  August 1982, and 

the building was available for  release f o r  unrestr icted use on September 17 ,  

1982. The only major operation performed was scabbling of the f loor  area.  

A1 1 radioactive material was packaged for  shipment to o f f s i t e  land burial . 



FIGURE 1 

SRE FACILITY 
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I!. SURVEYS AND RESULTS 

A .  2EMOVABLE CONTAMINATION 

Two hundred smears were taken on surfaces throughout the i n t e r i o r  of the 

building. Results of smear surveys were documented a t  l e ss  than 5 dpm alpha and 

l e s s  than 3G dpm beta-gama. 

All smears were counted fo r  alpha and beta-gamna on a Nuclear Measurements 

Corporation automatic counting system. This system i s  checked daily w i t h  c a l i -  

brated sources fo r  eff iciency.  The background fo r  alpha i s  0-1 cpm with an 

average efficiency fac to r  of 3.6. Background fo r  beta i s  25-29 cpm w i t h  an 

average efficiency factor  of 3.8. Alpha contamination was not suspected fo r  t h i s  

area.  However, had any occurred, i t  would have been detected with this counting 

sys tem. 

B .  SURFACE RADIATION 

A t  the  conclusion of the D&D e f f o r t ,  a survey was conducted using three 

survey instruments: a Technical Associates Model CP-7 ion chamber detector,  an 

Eberline Model PRM-5-3 low-energy gamma detector,  and a Ludlum Model 12 with a 

th in  window pancake GM detector. The low-energy gamna detector and Ludlum GM 

detector were used fo r  the f a s t e r  response and audible output. An average 

background reading of 0.03 mrad/hr was recorded inside the middle of Building 341, 

which i s  a typical reading with t h i s  instrument i n  uncontaminated areas.  All 

readings w i t h  the  CP-7 were below the Table 1 1 imit of 0.1 rnrad/hr. 

C.  SOIL SAMPLES 

The area outside Building 041 i s  covered w i t h  asphalt  paving; therefore,  

soi l  samples were not required. 
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TABLE 1 

CONTAMINATION/RADIATION LIMITS 

Removable Contami nation 
rn 

20 dvm/l00 cm' alpha 

100 dpm/100 cm2 beta 

Total Contamination (Removabl e Pl us Fixed) 
2 100 dpm/100 cm alpha 

0.1 mradlhr a t  1 crn through a 
2 7 mg/cm absorber 

D. CONCRETE SAMPLES 

After the concrete f loor  had been scabbled and surveyed w i t h  the T/A CP-7, 

the low-energy gama detector and the  Ludlum GM detector,  i t  was decided concrete 

samples were not required. 

E. WATER SAMPLES 

There are  no natural o r  manmade catch basins for  water i n  t h i s  area;  there- 

fore,  water samples were not required. 
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111. CONCLUSIONS 

In each type of t e s t  performed, a l l  samples indicated levels less than those 

l imits prescribed by the decontamination and disposition of f a c i l i t i e s  program 
for  re1 ease for unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity in the 

area i s  below the applicable 1 imits for release for unrestricted use. 
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I. INTRODUCTION 

This document covers the final release survey of Building 143, the major 

reactor building of the SRE facility. This survey covers the following areas: 

1) Below grade - Hot cell working area 
2) High bay - Floor, walls, ceiling 
3) Overhead bridge cranes (65 ton and 5 ton) 

4) R/A exhaust systems 

5) Mezzanine off ices 

6) Main floor offices 

7) Main floor support areas. 

The ground level layout of the operating facility is shown in Figure 1. 

The mezzanine, consisting solely of offices, and the basement, comprising the 

hot cell operating area, are shown in Figure 2. 

e Radiological surveys were performed in conformance w i t h  N704TP990008, 

"Radiological Survey Plan Support of D/D Operations at T-143 (SRE)", 
R. K. Owens. 
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The contamination/radiation limits for unrestricted use that were applied 

in decontaminating this area are shown in Table 1 and the requirements for 
survey measurements in each region are shown in Table 2. 

TABLE 1 

RESIDUAL RADIOACTIVITY LIMITS 

FOR RELEASE FOR UNRESTRICTED USE 

Total Remova 1 

Surf aces 

Alpha 100 dpm/100 cm2 20 dpm/100 cm2 

Beta 0.1 mr ad/hr at 100 dpm/100 cm2 
1 cm through 
7 mg/cm2 absorber 

Soi 1 - 100 pCi/g gross detectable beta 

1000 pCi/g gross detectable beta 
average below 3 m 

3000 pCi/g gross detectable beta in 
isolated cracks below 3 m 

FORM 719P  REV. a60 
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TABLE 2 
SURVEY MEASUREMEHT REQUIREMENTS 

Remova 1 Surf ace Soi 1 Concrete Water 
Region Contamination Radiation Samples Samples Samples 

I X X X X X 

I I - X X X 

I11 X 
I v X X X 

VIII 
I X 
X 

1143 Offices X X 
143 Hiqh Bay X X X X X 

Measurements of removable contamination are omitted from those areas that 
consist solely of soi 1 or asphal t-paved surf aces 

FORM 719-P REV. a80 
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A. SURFACE RADIATION - BELOW GRADE 

Below Grade, Hot Cell Working Area. Radiation surveys were conducted 

using three survey instruments: A Technical Associates Model CP-7 ion chamber 
detector, a Technical Associates PUG-1 with a thin-window pancake GM detector 

for its faster response and audible output and a Ludlum Model-12 alpha scin- 

tillator detector. All surface radiation readings with the T/A CP-7 were 

below the Table 1 limit of 0.1 mrad/h with quality assurance verification. 

B. SOIL SAMPLES 

All below-grade soil samples were less than 100 pCi/g per the quality 
assurance verification sampling plan. All soil samples were counted in a 
Nuclear Measurements Corporation automatic counting system with a KC1 stand- 

ard, with an average background of 25-28 cpm. The maximum soil activity was 

@ 96 pCi/g with an average of 51 pCi/g. 

C. SURFACE RADIATION - HIGH BAY 

A total of 120, one-meter-square grids were selected for the final high 

bay survey. Survey instruments used for each individual grid were: 

1) Ludlum Model 12s Micro-R-Meter with a NaI scintillator for 

gamna rays. A background reading was recorded at one meter 
away from each grid plus a grid surface reading. An average 

background reading for the high bay was 8 pR/h and an average 

of 10pR/h for grid surfaces. 

2) Technical Associates Model CP-7 ion chamber. An average back- 
ground reading for the high bay was 0.04 nrad/h, and all 

selected grid surfaces were below the Table 1 limit of 
0.1 mrad/h. 

FORM 719-P REV. a80 
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3) Technical Associates Model FS-8 automatic recycling scaler with 

a PAS-9 probe (alpha scintillator). This instrument was used 

on all selected grids for a 6-minute scan of the entire one- 

meter grid. An average 6-minute background count was also 

recorded. 

D . REMOVABLE CONTAMI NATION 

A smear survey was performed on all selected grid surfaces throughout the 

high bay. Results of smear survey were documented at less than 10 dpm alpha 

and less than 70 dpm beta-gamma, all below the Table 1 limits. 

All smears were counted for alpha and beta-gamma on a Nuclear Measure- 

ments Corporation automatic counting system. This system was checked dai ly 

with calibrated sources for efficiency. The background for alpha is 0-1 cpm 

with an average efficiency factor of 3.6. Background for beta is 25-29 cpm 

with an average efficiency factor of 3.8. Alpha contamination was not sus- 

(D pected at the SRE facility. However, had any occurred, it would have been 

detected with this counting system. In addition, a Technical Associates 

Model FS-8 automatic recycling scaler with a PAS-9 probe was used for a 

20-minute survey on six selected grid surfaces for alpha contamination only 

with no detectable activity. 

Smear and instrument surveys for the main floor office and support areas, 

mezzanine offices, and R/A exhaust systems were all below the Table 1 limits. 

FORM 719P REV. 2-80 



Rockwell inte-l 
Energy Systems Group 

No ' N704TI990038 
PAGE . 10 

CONCLUSIONS 

In each type of test performed, all samples indicated levels less than 

those limits prescribed by the decontamination and disposition of facilities 

program for release for unrestricted use. 

A1 1 appropriate surveys indicate that current existing radioactivity in 
the area is below the applicable limits for release for unrestricted used. 
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The Energy Systems Group o f  Rockwell I n te rna t i ona l  has been i n  the  process 

o f  decommissioning the  Sodium Reactor Experiment (SRE) Bu i l d ing  143 a t  the Santa 

Susana F i e l d  Laboratory. With t h i s  e f f o r t  nearing completion, i t  i s  necessary 

I 
t h a t  a comprehensive rad io log i ca l  survey be conducted o f  the areas t o  be back- 

f i l l e d  w i t h i n  and adjacent t o  t h i s  bu i l d ing .  This i s  an important step i n  the  

I release o f  the b u i l d i n g  f o r  un res t r i c ted  use. I t  i s  necessary t o  prov ide reason- 

able assurance t h a t  res idua l  r a d i o a c t i v i t y  i s  below acceptable l i m i t s .  These 

l i m i t s  have been establ ished and are presented i n  the cleanness c r i t e r i a  contained 

i n  Table 1 (see Sect ion 3.0). 

I Q u a l i t y  Assurance has developed t h i s  document t o  describe the  a c t i v i t i e s  

which w i l l  be performed a t  the SRE t o  prov ide an independent assessment o f  e f fec -  

t iveness o f  the  decontamination operations which have been conducted. This  

ef fect iveness w i l l  be establ ished by extensive meter surveys, smear sample 

examination, and a mater ia l  sampling program conducted w i t h i n  the  SRE f o r  the  

e purpose o f  d e f i n i n g  the  e x i s t i n g  l e v e l s  of the  na tura l  and induced r a d i o a c t i v i t y .  
I These w i l l  be compared t o  the c r i t e r i a  establ ished as necessary t o  re lease the  

s i t e  f o r  un res t r i c ted  use. 

Three s p e c i f i c  approaches us ing r a d i a t i o n  measuring instruments w i l l  be 

u t i l i z e d .  ' F i r s t ,  a complete sweep o f  the area w i  11 be made t o  i d e n t i f y  any areas 

o f  "high" a c t i v i t y  t h a t  are detectable w i t h  f i e l d  survey instruments. Second, 

very thorough surveys o f  areas which the  records show as having had h igh  l e v e l s  

o f  contamination and were cleaned up w i l l  be performed concentrat ing on the  
2 boundaries w i t h  assumed c lean areas. Third, a 1-meter square (1 -m ) g r i d  w i l l  be 

developed on a drawing o f  the  SRE and samples o f  mater ia l  w i l l  be taken from the 

SRE surfaces f o r  a preestabl ished number o f  both random and selected l o c a t i o n  

samples. Spec i f i c  a n a l y t i c a l  data on the  average and maximum r a d i a t i o n  l e v e l s  

w i l l  be determined and s t a t i s t i c a l l y  evaluated. This  data w i l l  be compared t o  

the c r i t e r i a  t o  e s t a b l i s h  whether t he  back f i  11 i n g  can commence. 

FORM 719-P REV.'Z-80 
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Three methods f o r  o b t a i n i n g  ma te r i a l  samples o f  s o i l  and rock  w i l l  be 

employed. Surface s o i l  samples w i l l  be ob ta ined  i n  areas where t h e r e  i s  s u f f i -  

c i e n t  l oose  ma te r i a l  t o  make t h i s  approach more f e a s i b l e .  I n  hard-surfaced 

areas (sandstone o r  r ock ) ,  ma te r i a l  w i l l  be chipped away. Second, su r face  

smears w i  11 be ob ta ined  from e x i  s t i  ng o r i  g i na l  concrete  sur faces.  Thi  rd ,  ground 

water  samples w i l l  be ob ta ined  f rom p o i n t s  i n  and/or around t h e  SRE f o r  ana l ys i s .  

Each o f  these samples w i l l  be c a r e f u l l y  i d e n t i f i e d  and o f  s u f f i c i e n t  q u a n t i t y  t o  

p rov ide  f o r  a n a l y s i s  and ma te r i a l  a r ch i v i ng .  

The ma te r i a l  samples ob ta ined  f o r  Q u a l i t y  Assurance w i l l  be submi t ted t o  

Heal th ,  Sa fe ty  and Rad ia t ion  Serv ices (HS&RS) f o r  de te rmina t ion  o f  t h e  l e v e l  o f  

r a d i o a c t i v i t y  and t o  an independent ou t s i de  l a b o r a t o r y  f o r  a n a l y s i s  and determi-  

n a t i o n  o f  t h e  r ad ionuc l i des  present.  The r e s u l t s  o f  bo th  a n a l y s i s  a c t i v i t i e s  

w i l l  be accumulated i n t o  a  f i n a l  r e p o r t  o f  t he  survey prepared by Q u a l i t y  Assur- 

ance and Operat ions cove r i ng  a l l  a c t i v i t i e s  a t  t h e  SRE. 

Comprehensive records o f  a1 1  a c t i v i t i e s  suppo r t i ng  t h i s  p l an  w i l l  be main- 

t a i n e d  t o  p rov ide  a  c l e a r  p resen ta t i on  o f  t h e  survey and r e s u l t s .  The da ta  

@ developed f rom t h e  var ious  examinat ions w i l l  be analyzed and a  f i n a l  r e p o r t  on 

t h e  a c t i v i t i e s  prepared. 
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2 SCOPE OF ACTIVITIES 

This  program has' been developed t o  eva luate t h a t  p o r t i o n  o f  t he  SRE b u i  ld inc j  

and immediately ad jacent  areas which have been excavated du r i ng  t he  decontami- 

n a t i o n  operat ions.  I t  i s  s p e c i f i c a l l y  l i m i t e d  t o  those below-grade areas which 

are t o  be b a c k f i l l e d .  I n  some areas, i t was necessary t o  excavate ex tens i ve l y  t o  

remove var ious i tems o f  equipment and p ip i ng .  These areas have a l ready  been 

b a c k f i l l e d  f o r  s a f e t y  purposes. Th is  p l an  w i l l  address t h e  e x i s t i n g  cond i t i ons  

i n  t he  SRE. 

Since no re leases o f  a lpha-emi t t ing  rad ionuc l i des  occurred a t  t h e  SRE, t h e  

meter surveys and measurements made a t  the  SRE w i l l  be s p e c i f i c a l l y  t o  de tec t  

beta-gamma and gamma r a d i a t i o n .  Alpha measurements w i l l  be ob ta ined  from t h e  

m a t e r i a l  samples obta ined and submit ted f o r  ana lys is .  
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3.0 ACCEPTANCE CRITERIA 

The c r i t e r i a  which have been es tab l i shed  t o  re lease  t he  SRE f o r  u n r e s t r i c t e d  

use a re  presented i n  Table 1 below. 

TABLE 1 

CONTAMINATION LIMITS FOR RELEASE TO UNRESTRICTED USE 

A. Surfaces: 

Beta Gamma Emi t ters :  To ta l  = 0 . 1  mrad/h a t  1 cm, w i t h  7 mg/cm2 absorber 

Removable = 100 dpm/100 cm 2 

Alpha Emi t ters :  To ta l  = 100 dpm/100 cm 2 

Removable = 20 dpm/100 cm 2 

B. S o i l :  

Near Surface: 100 pCi/g gross de tec tab le  be ta  a c t i v i t y  

Below 3 m (average): 1000 pCi/g gross de tac tab le  be ta  a c t i v i t y  

*(maximum): 3000 pCi /g gross de tec tab le  be ta  a c t i v i t y  

*The maximum value may be average over a volume o f  1 m3 t o  meet t h e  l i m i t  f o r  
t he  average value. 

I n  o rder  t o  be ab le  t o  p resen t  t h e  f a c i l i t y  f o r  u n r e s t r i c t e d  use, c l e a r l y  

a l l  o f  these c r i t e r i a  must be met. A se r i es  of surveys and sample c o l l e c t i o n  and 

analyses w i l l  be performed t o  f u l l y  e s t a b l i s h  t h e  ex ten t  t o  which t h e  c r i t e r i a  

have been met. The eva lua t i on  o f  each o f  t he  c r i t e r i a  i s  dependent on t h e  method 

u t i l i z e d  i n  i t s  measurement. 
I 
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4.0 EXAMINATION METHODS 

I n  t h i s  sec t i on  t he  methods t o  be employed i n  the  eva lua t i on  o f  each o f  t ne  

acceptance c r i t e r i a  w i l l  be discussed. A t  t he  ou tse t ,  i t  i s  impor tan t  t o  recog- 

n i z e  t h a t  t he  eva lua t i on  i s  dependent on two major f a c t o r s :  appropr ia te ,  ca l  i - 
bra ted  equipment, and t he  knowledge and s k i l l  o f  t he  person do ing t he  survey. 

4 .1  SURFACE DOSE RATE 

The f i r s t  o f  t he  c r i t e r i a  f rom Table 1 i s  f o r  beta-gamma em i t t e r s .  To ta l  
2 r a d i a t i o n  dose w i l l  be measured w i t h  a CP-7 ( i o n  chamber) w i t h  a 7 mglcm window 

a t  1 cm from the  chamber f r o n t .  The CP-7 i s  a la rge ,  h i g h - s e n s i t i v i t y  i o n  chamber 

f o r  measuring t r u e  dose r a t e  i n  a i r .  Other measurements o f  beta a c t i v i t y  are 

gene ra l l y  considered t o  be more s e n s i t i v e  contaminat ion i n d i c a t o r s  and, therefore,  

t he  dose r a t e  survey w i l l  be conducted i n  t he  manner o f  d iscovery.  Th is  means 

t h a t  t he  e n t i r e  area w i l l  be surveyed i n  an at tempt  t o  l o c a t e  and i d e n t i f y  areas 

o f  increased r a d i o a c t i v i t y .  As these a re  located,  they w i l l  be evaluated aga ins t  

t he  acceptance c r i t e r i a  o f  0.1 mradlh. Any area which exceeds t h i s  l i m i t  w i l l  be 

i d e n t i f i e d  f o r  a d d i t i o n a l  cleanup. 

4.2 REMOVABLE BETA 

The second o f  t he  acceptance c r i t e r i a  i s  the  removable beta a c t i v i t y ,  which 
2 w i l l  be measured by a smear and repor ted  i n  u n i t s  o f  dpm1100 cm w i t h  a 1 i m i t  o f  

2 100 dpm1100 cm . A 2.4-cm diameter Whatman No. 540 f i l t e r  paper d i s c  w i l l  be 

passed over  a rep resen ta t i ve  p o r t i o n  o f  a sec t i on  o f  a sur face  us ing  moderate 

pressure w i t h  t h e  t i p  o f  t h e  thumb. (The judgement o f  "moderate pressure" i s  a 

ma t te r  o f  exper ience.)  Normally, t he  area o f  t h e  p o r t i o n  smeared should approx i -  
2 mate 100 cm . Since t he  pressure-bear ing p o r t i o n  o f  t he  f i l t e r  paper d i s c  i s  

approximateley 2 cm wide, t he  l e n g t h  o f  t h e  smear should be about 50 cm (18 i n .  ) 

long. Th i s  should be achieved by  a Z o r  S p a t t e r n  w i t h  l egs  t h a t  a re  each about 

6 i n .  long. The o r i g i n a l  SRE concrete sur faces t h a t  a re  t o  be b u r i e d  a r e  t o  be 

sampled by t h i s  method. The smear paper w i l l  be p ro tec ted  aga ins t  l o s s  o f  

a c t i v i t y  p r i o r  t o  coun t ing  by use o f  a "smear book!' composed o f  f i l e  cards. To 

p reven t  t r a n s f e r  o f  contaminat ion, these books w i l l  n o t  be reused. Approximately 
2 10% o f  t he  1-m c o n t a i n i n g  o r i g i n a l  concrete w i l l  be sampled w i t h  t h i s  technique. 
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4.3 ALPHA EMITTERS 

Alpha em i t t e r s  w i l l  be measured by the scanning s c a l e r  technique us ing  an 
r\ 

alpha de tec to r ,  averaged over  1 mL, and ds ing t h e  most s e n s i t i v e  range p r a c t i c a l  
2  2  repor ted  i n  dpm/100 cm . The acceptance c r i t e r i a  i s  100 dpm/100 cm maximum. 

The scanning s c a l e r  method f o r  alpha measurements uses t h e  i n t e g r a t i n g  

f u n c t i o n  o f  a  sca le r  i n  p r o v i d i n g  a d i r e c t  measurement o f  the  average sur face 

a c t i v i t y .  The measurement o f  su r face  r a d i o a c t i v i t y  w i l l  use p o r t a b l e  sca le rs  

(Ludl  um Model 2200 o r  t he  Technical  Associates Model FS-8) and a1 pha-sens i t i  ve 

de tec to rs  (Ludl  um Model 43-5 a1 pha s c i n t i  1  l a t o r  o r  t he  Technical  Associates 
1 PAS-9 a1 pha s c i n t i l  l a t o r ) .  The de tec to r  probe w i l l  be s l ow l y  t raversed  across 

the  sur face t o  p rov ide  complete coverage du r i ng  t he  count ing t ime p e r i o d  s e t  on 

t h e  sca le r .  Th is  t ime p e r i o d  w i l l  be 10 min f o r  e i t h e r  o f  t h e  a lpha s c i n t i l l a t o r  

detectors .  The average gross and n e t  countrates w i l l  be c a l c u l a t e d  by d i v i d i n g  

t he  gross count by t he  coun t ing  t ime and s u b t r a c t i n g  t h e  background countrate.  
2 The n e t  coun t ra te  w i l l  be converted t o  sur face a c t i v i t y  (dpm/100 cm ) by cor rec -  

2 t i n g  f o r  de tec t i on  e f f i c i e n c y  and t he  area r a t i o  ( r e l a t i v e  t o  100 cm ) .  The 

8 r e s u l t i n g  value i s  t he  sur face  a c t i v i t y  averaged over  1 square meter ( t h e  area 

scanned du r i ng  t he  coun t ing  t ime pe r i od ) .  I f  t h e  area i s  scanned un i fo rmly ,  t h i s  

r e s u l t  i s  e s s e n t i a l l y  independent o f  scan speed, so i f  t h e  scan o f  t h e  area i s  

completed be fo re  complet ion o f  t h e  count t ime, t he  probe should be moved i n  a  

random p a t t e r n  over  t h e  area f o r  t h e  remainder o f  t h e  coun t ing  t ime. 

Th is  method i s  n o t  gene ra l l y  e f f e c t i v e  w i t h  s o i l s ,  and so i t  w i l l  be l i m i t e d  

t o  s p e c i f i c  p rese lec ted  areas which w i l l  be designated by Q u a l i t y  Assurance. The 

purpose w i l l  be t o  o b t a i n  a  s u f f i c i e n t  number o f  l - m  squares i d e n t i f i e d ,  docu- 

mented, and measured so t h a t  p o s i t i v e  conclusions can be made about t he  a lpha 
2 a c t i v i t y  a t  t h e  SRE. Approximately 1% o f  the  l - m  g r i d  w i l l  be sampled w i t h  

t h i s  technique. 

4.4 REMOVABLE ALPHA 

The removable alpha w i l l  be determined f rom t h e  beta smears and i s  l i m i t e d  
2 t o  20 dpm/100 cm . The o n l y  a d d i t i o n a l  p recau t ion  t o  be observed i s  t o  avo id  t he  

e i c e s s i v e  l oad ing  o f  t h e  f i l t e r  paper w i t h  sur face  d i r t  s i nce  t h i s  cou ld  cause 

i n c o r r e c t l y  low measurements o f  t h e  a1 pha a c t i v i t y .  
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The f i l t e r  paper d isc  w i i  1 be placed on a count ing planchet f l a t  i n  order t o  

avoid source geometry e r ro rs .  The a c t i v f  t y  f o r  alpha and beta r a d i o a c t i v i t y  w i l l  

be recorded on the data sheet w i t h  any other  r e l a t e d  in format ion.  

4.5 SOIL CONTAMINATION LIMITS 

The acceptance c r i t e r i a  f o r  s o i l s  i s  based s o l e l y  on beta a c t i v i t y  and i s  

establ ished as 100 pCi/g a t  the surface, and 1000 pCi/g average a t  3 m (10 ft) 

below the  surface w i t h  a maximum o f  3000 pCi/g. This c r i t e r i a  w i l l  be evaluated 

by th ree  methods: instrument surveys, surface measurement, and labora tory  analy- 

s i s  o f  s o i l  samples. 

Surveys f o r  beta a c t i v i t y  w i l l  be conducted by use o f  a Ludlum Model 12 o r  

Technical Associates PUG-1  countrate meter and a thin-window, pancake G-M detector  

(Ludlum 44-9, Eber l ine HP-210, o r  Technical Associates P - 1 1  o r  P-11A) .  The 

background countrate w i l l  be determined l o c a l l y  by p lac ing  a c lean hand over the  

face o f  the  probe o r  by p lac ing  the  probe face against  a known clean surface, 

p r e f e r r a b l y  w i t h  a low e f f e c t i v e  atomic number, such as a p l a s t i c  slab, and 

est imat ing the  mean meter i n d i c a t i o n ,  using the  slow t ime response. During the  

survey, the probe may be i n  contact  w i t h  the surface o r  up t o  1/2 i n .  away. The 

survey t raverse  r a t e  should no t  exceed 2 in./sec. The surveys w i l l  be conducted 

throughout the  e n t i r e  area i n  a manner o f  discovery, at tempt ing t o  l oca te  and 

i d e n t i f y  areas o f  increased r a d i o a c t i v i t y .  Surveys w i  11 be conducted w i t h  the  

audio on, the f a s t  t ime response selected, and us ing the  most sens i t i ve  range 

p r a c t i c a l .  

The surface s o i l  samples w i l l  be obtained us ing a c lean shovel t o  remove the  

s o i l  and p lace i t  i n  a 2-quart waterpoof cardboard container.  The shovel must be 

wiped c lean a f t e r  each sample i s  obtained. Each s o i l  sample should be approxi-  

mately 1 kg and should be f r e e  o f  rocks and debris.  The i d e n t i f i c a t i o n  f o r  each 

sample w i l l  be c l e a r l y  marked on both the cardboard conta iner  and l i d .  The l i d  

w i l l  then be taped on i n  a manner t h a t  w i l l  no t  obscure the  l a b e l i n g  nor r e s u l t  

i n  damaging i t  when the tape and l i d  a re  removed. 
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Subsurface s o i l  samples may a lso be requi red by Q u a l i t y  Assurance, and these 

w i l l  come from auger holes d r i l l e d  i n  the surface. Core d r i l l i n g  w i l l  be used t o  

ob ta in  these samples, and care must be exercised t o  avoid cross contamination. 

I n  add i t i on ,  i t  w i l l  be necessary t o  d r i l l  through a p l a s t i c  sheet spread on the 

surface i n  the event rad ioac t ive  mater ia l  i s  p icked up dur ing  the d r i l l i n g .  The 

mater ia l  being removed from the  hole w i l l  be cont inuously monitored f o r  beta and 

gamma r a d i a t i o n  as i t  i s  being withdrawn. 

Samples o f  rock and concrete w i l l  a lso be obtained, i d e n t i f i e d ,  and sub- 

m i t t e d  f o r  analys is .  These samples w i l l  be chipped from t h e i r  surfaces and 

p l  aced i n the 2-quart  waterproof cardboard conta i  ners, i d e n t i f i e d ,  and taped 

closed as discussed above. 

4.6 SPECIAL EXAMINATIONS 

The preceding sec t ion  discussed the methods and a c t i v i t i e s  necessary t o  

demonstrate compliance t o  the  establ ished acceptance c r i t e r i a .  This sec t ion  w i l l  

describe c e r t a i n  add i t i ona l  t e s t s  and a c t i v i t i e s  which w i l l  be performed t o  

prov ide f u r t h e r  confidence t h a t  the  decontamination program has been e f f e c t i v e  

and comprehensive. 

4.6.1 Gamma Emit ters 

A comprehensive survey o f  the area w i l l  be conducted t o  l oca te  and def ine  

any areas o f  increased gamma a c t i v i t y .  While i t  should be recognized t h a t  there  

was a gamma component accounted f o r  i n  the "surface dose ra te , "  a s p e c i f i c  

evaluat ion o f  the gamma a c t i v i t y  i n  the  area has no t  been performed. A Ludlum 

Model 12s Micro R meter (which uses a 1- in .  x 1- in .  NaI ( T I )  s c i n t i l l a t o r  c a l i -  

brated f o r  Cs-137 gamma rays) w i l l  be used f o r  the  surveys o f  gamma rad ia t i on .  

The survey w i l l  be conducted w i t h  the  audio on, and the  f a s t  (F) t ime response 

and most sens i t i ve  range selected. I n  performing the  survey, t he  operator should 

move a t  a slow pace wh i l e  moni tor ing the  gamma r a d i a t i o n  reading from approxi-  

mately 1 m above the  ground (wa is t  l e v e l  f o r  most people). Areas o f  increased 

a c t i v i t y  w i l l  be i d e n t i f i e d  and def ined and records maintained o f  t he  measurements 
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obtained. These w i l l  be cross c o r r e l a t e d  w i t h  t he  r e s u l t s  o f  t he  examinations 

performed t o  demonstrate compliance t o  the  acceptance c r i t e r i a .  No l i m i t  has 

been es tab l i shed  f o r  gamma r a d i a t i o n .  

4.6.2 M ig ra t i on  Contro l  A c t i v i t i e s  

A c l e a r  demonstrat ion t h a t  there  i s  no m ig ra t i on  o f  r es i dua l  r a d i o a c t i v e  

contaminat ion from the  SRE t o  the  surrounding environment i s  a l so  necessary t o  

assure a  con t i nu ing  acceptable cond i t i on .  Two t r a n s p o r t  methods a re  a v a i l a b l e  

f o r  the  d i spe rs i on  o f  t he  r a d i o a c t i v e  ma te r i a l s  i n t o  the  environment: water  and 

a i r .  Each o f  these w i l l  r e q u i r e  mon i to r ing  t o  assure t h a t  t he  decommissioning 

task  has been p rope r l y  completed. 

4.6.2.1 Water 

Water samples w i l l  be obta ined from the  water  sampling l o c a t i o n s  i n  and 

around t he  SRE on a  weekly bas is .  Several w e l l s  e x i s t  i n  t he  area f o r  t h i s  

purpose, and t he re  a re  low p o i n t s  i n  t he  SRE i n t o  which water  seeps f rom t ime t o  

@ time. I f  these prove t o  be i n s u f f i c i e n t ,  a d d i t i o n a l  sampl ing l o c a t i o n s  w i t h i n  

t he  SRE may be d r i l l e d  f o r  t h e  purpose o f  water  sampling. 

Samples w i l l  be obta ined i n  c lean j a r s  and p rope r l y  i d e n t i f i e d  w i t h  date and 

l oca t i on .  These w i l l  be submi t ted f o r  a  de te rmina t ion  o f  t h e  l e v e l  of  r ad io -  

a c t i v i t y  which e x i s t s  i n  each sample. Charts o f  t he  i n d i v i d u a l  measurements 

and a  ten  measurement runn ing  average w i l l  be prepared f o r  each l o c a t i o n  t o  

i d e n t i f y  s i g n i f i c a n t  changes i n  t h e  l e v e l s  i d e n t i f i e d .  

4.6.2.2 A i r  M o n i t o r i n g  

The second t r a n s p o r t  method o f  r a d i o a c t i v i t y  i s  through a i r  movement, and 

t h e  e x t e n t  o f  contaminat ion t r a n s f e r  from t h i s  method w i l l  be monitored. A i r  

samples w i l l  be taken by pass ing a i r  through f i l t e r  paper by use o f  a i r  sampling 

pumps (Gast 0211) w i t h  Type AE g lass f i b e r  f i l t e r s ,  o r  h igh-vo l  ume a i r  samplers 

(Hi -Q F i l t e r  Products CF-12B w i t h  4- in .  f i b e r g l a s s  Type E f i l t e r s ) .  The sampler 

used, i t s  f l o w  ra te ,  and t h e  sakp l i ng  t ime w i l l  be no ted  on t h e  da ta  sheet. The 
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filter paper nil 1 be placed in an envelope with the serial number marked on the 

envelope. These air samples are generally ready for counting as received, how- 

ever, the high-volume air samplers use a 4-in.-diameter filter paper from which 
a 1-in.-diameter sample must be cut for counting. In this case, only 1/16 of 

the surface gets counted, and the results must be adjusted accordingly. The 

airborne sample information will be reported and this data will be plotted on 

a chart with a ten measurement running average to identify any unusual conditions. 

The air monitoring system will be operational during the shifts when soil is 

being disturbed in the SRE. A suitable representative location for the instrument 

will be identified, and comprehensive records of its operation and the resulting 

data will be maintained. 

A1 pha Emitters 

Approximately five additional soil samples will be taken for the specific 

purpose of providing material for analysis for plutonium. These samples will * consist of at least 2 quarts of soil and each will be well mixed and split into 

an archive sample and a sample to be sent to an outside laboratory for analysis. 

No limit has been established for plutonium. 

755-C.51/sjd/ jbv 
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5.0 CALIBRATION AND QUALIFICATION 

5.1 CALIBRATION 

Maintenance and c a l i b r a t i o n  o f  a l l  battery-powered ( f i e l d  instrument) systems 

w i l l  be performed w i t h  13-week serv ice periods, and labora tory  instruments (ac- 

powered) w i l l  be serv iced and c a l i b r a t e d  w i t h i n  6-month serv ice per iods by QA 

Inst rumentat ion and Technical Support a t  ESG/De Soto (o r  more f requent ly  if 

requ i red  by the manufacturer). P r i o r  t o  use o f  an instrument,  the c a l i b r a t i o n  

l abe l  s h a l l  be checked t o  assure t h a t  the instrument i s  i n  cur ren t  c a l i b r a t i o n .  

No instrument s h a l l  be used f o r  a documented measurement o r  f o r  r a d i a t i o n  safety 

purposes i f  the c a l i b r a t i o n  has expired. 

Instrument c a l i b r a t i o n  s h a l l  determine the  co r rec t  operat ing parameters and 

w i l l  i nd i ca te  both the background countrate and the e f f i c i e n c y  fac to r .  The 

e f f i c i e n c y  f a c t o r  i s  def ined as: 

E = -  A (dpm/cpm) 
C - B  

where A i s  the  t o t a l  source a c t i v i t y  r a t e  (dpm) f o r  the  selected r a d i a t i o n  

corrected f o r  backscatter,  C i s  the  gross countrate (cpm) w i t h  the  source i n  

place, and B i s  the background countrate (cpm) w i t h  the  source removed. Ca l i -  

b r a t i o n  sources prepared as a t h i n  deposi t  on a r e l a t i v e l y  high-Z metal backing, 

such as s tee l ,  copper, o r  n i cke l ,  may e x h i b i t  a  s t rong back-scatter e f f e c t .  This  

e f f e c t  i s  n e g l i g i b l e  f o r  smear and f i l t e r  papers, and very small f o r  s o i l  and 

water samples i n  aluminum planchets. Therefore, when using c a l i b r a t i o n  sources 

o f  t h i s  so r t ,  the  e f f i c i e n c y  f a c t o r  i s  def ined as: 

E = 2 ( 2 7  emission ra te )  
C - B  (dpm/cpm) 
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@ For the Tc-99 c a l i b r a t i o n  sources, t h i s  e f f e c t  w i l l  cause a d i f f e rence  o f  25% i n  

the e f f i c i e n c y  fac to r .  For the Th-230 alpha c a l i b r a t i o n  sources, t h i s  i s  on ly  

4 Use o f  these e f f i c i e n c y  fac to rs  w i l l  r e s u l t  i n  a smal l ,  b u t  variab7e and 

uncer ta in,  systematic e r ro r .  This e r r o r  w i l l  no t  be adjusted. For c a l i b r a t i o n  

sources and f o r  samples near the acceptance l eve l s ,  no co r rec t i on  i s  requ i red  fo r  

dead-time 1 osses. 

5.2 QUALIFICATION 

I n  order t o  assure continued c a l i b r a t i o n  o f  an instrument and detec t  mal- 

f unc t i on  o r  d r i f t  a t  an e a r l y  t ime, repeated q u a l i f i c a t i o n  measurements must be 

made and recorded. For each o f  the instruments described above, a measurement o f  

the background ( i n  a s tab le  environment w i t h  low background) and the response t o  

i d e n t i f i e d  sources w i l l  be made and p l o t t e d  on con t ro l  char ts  p r i o r  t o  the  f i r s t  

use o f  t he  instrument each day. For measurements w i t h  a small number o f  counts 

(alpha detector  background), the  ac t i on  and l i m i t  l i n e s  w i l l  be establ ished as 

c lose l y  as poss ib le  a t  the  68%, 95%, and 99% bounds as determined from the  

Poisson d i s t r i b u t i o n  (see Appendix A) ,  wh i le  f o r  measurements w i t h  20 o r  more 

events, the  Gaussian (normal) d i s t r i b u t i o n  w i l l  be assumed w i t h  the  l i n e s  s e t  a t  

t fi, k1.960 fi, and t2.576 $, where N i s  the  number o f  counts recorded. The 

gross values are t o  be p lo t ted ;  no cor rec t ions  nor u n j u s t i f i e d  r e j e c t i o n s  are t o  

be made. Redetermination o f  the  average countrate and ac t i on  and l i m i t  l i n e s  

w i l l  be necessary- fo l lowing r e p a i r  o r  se rv i c ing  o f  an instrument. 

Qua1 i f i c a t i o n  data f o r  each instrument s h a l l  be kept on instrument record 

sheets o f  the  type shown i n  Appendix B. Sample con t ro l  char ts  are a l so  shown i n  

t h i s  appendix. The records sheets and con t ro l  char ts  are p a r t  o f  the  permanent 

documentation t o  be developed i n  t h i s  program. 
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6.0 G R I D  SURVEYS 

The e n t i r e  area t o  be surveyed a t  the SRE i s  a p p r o x i ~ a t e l y  140 f t  long (east 

t o  west) and 65 f t  wide (nor th  t o  south) w i t h  the  f l o o r  approximately 20 f t  below 
2 2 grade. This represents about 18,500-f t  surface o r  1700-111 area t o  be surveyed. 

C lear ly ,  surveying each square f o o t  o r  square meter o f  the  area would represent 

an unreasonable task. Accordingly, a l t e r n a t i v e  approachs o f  sampling the  t o t a l  

populat ion w i  11 be u t i l i z e d .  

The area t o  be surveyed w i l l  be def;ned on a drawing o f  the SRE. On t h i s  
2 drawing w i l l  be overlayed 1 - m  g r i d  pa t te rn  covering the i ns ide  and outs ide 

below-grade areas i nc lud ing  a l l  o f  the wa l ls ,  columns, and the pos t  and p lank 

r e t a i n i n g  wa l l  on the south edge o f  the excavation. Each o f  the r e s u l t i n g  1 - m  

squares, represent ing the t o t a l  populat ion,  w i l l  be given a number, and 54 o f  

these numbers w i l l  be selected using a tab le  o f  random numbers. These w i l l  form 

the unbiased o r  con t ro l  sample. 

A second independent group o f  54 samples w i l l  be i d e n t i f i e d  on the meter 

squares. These w i l l  be from s p e c i f i c  loca t ions  selected because the  h i s t o r y  of 

operat ions o r  the prev ious ly  run  sweep surveys suggest t h a t  they are areas o f  

h igher  a c t i v i t y .  Every attempt w i l l  be made t o  make these 54 samples t r u l y  

represent the  worst case. 

A l l  108 samples loca t ions  w i l l  be i n i t i a l l y  i d e n t i f i e d  on the  drawing o r  map 

o f  the  SRE. Using the  southwest corner,  where the r e t a i n i n g  wa l l  meets the  

e x i s t i n g  concrete w a l l ,  as the  s t a r t i n g  po in t ,  the sample loca t ions  on the  SRE 

surfaces w i l l  be establ ished. Mater ia l  samples ( s o i l ,  rock, o r  concrete from the  

o r i g i n a l  s t ruc ture ;  there i s  noth ing t o  be gained from chipping away the  new 

column supports) w i l l  be obtained and i d e n t i f i e d ,  as discussed i n  Paragraph 4.5. 

I n  add i t ion ,  the  measurements used t o  es tab l i sh  the  sample l o c a t i o n  w i l l  be 
2 recorded w i t h  the  r e s t  o f  the  sample in format ion.  A 1 - m  perimeter w i l l  be 

placed on the  surface a t  the  sample loca t ion .  Mater ia l  samples f o r  t he  54 unbiased 

samples w i l l  be obtained from any random l o c a t i o n  w i t h i n  the parameter. For 54 

8 . 
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@ se lec ted  samples, however, i t  wi  11 .be necessary t o  measure t h e  su r face  gamma 

r a d i a t i o n  w i t h i n  t h e  per imete r  and o b t a i n  t h e  sample f rom t h e  area snowing t h e  

h i ghes t  reading. Th i s  readi'ng i s  t o  be mecorded w i t h  t h e  o the r  sample data. 

The samples w i l l  be c a r e f u l l y  i n v e n t o r i e d  and submi t ted t o  HS&RS t o  e s t a b l i s h  

t h e  amount o f  r a d i o a c t i v i t y  p resen t  i n  each sample, as discussed i n  t h e  Sample 

Ana lys is  sec t ion .  
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The ma te r i a l  obta ined from the  g r i d  survey a c t i v i t y  w i l l  be submi t ted t o  

HS&RS f o r  the  determinat ion o f  t he  amount o f  r a d i o a c t i v i t y  present  i n  t he  sample. 

Th is  w i l l  be determined us ing  standard, documented procedures and w i l l  y i e l d  a  

r e s u l t  i n  pCi/g. Th is  in fo rmat ion  w i l l  be recorded and repor ted  f o r  each of  t he  

108 samples submit ted. 

A second group o f  27 samples w i l l  be drawn from the o r i g i n a l  108 samples and 

submi t ted t o  HS&RS f o r  a  second determinat ion o f  the  amount o f  r a d i o a c t i v i t y  

present .  These samples w i l l  be numbered o n l y  p e r m i t t i n g  t r a c i b i l i t y  t o  the  

o r i g i n a l  sample. The data from the  reevaluated samples w i l l  pe rmi t  an eva lua t i on  

o f  the  repea tab i l  i t y  o f  the  ana l ys i s  system and p rov ide  f o r  increased conf idence 

i n  t he  r e s u l t i n g  data. 

A t h i r d  group o f  samples w i l l  be drawn f rom the  o r i g i n a l  108 and submi t ted 

t o  an ou t s i de  l a b o r a t o r y  f o r  a  complete breakdown t o  p rov ide  an i nven to ry  of  t he  

n a t u r a l  and induced rad ionuc l ides  present  i n  t he  c o n t r i b u t i o n  each makes t o  t he  

t o t a l  r a d i o a c t i v i t y  present  i n  t h e  sample. These samples w i l l  be se lec ted  from 

those w i t h  the  h i ghes t  measured r a d i o a c t i v i t y ,  o r i g i n a l  SRE ma te r i a l ,  o r  which i n  

some manner seem t o  be unusual. The number o f  these samples cannot be p rede te r -  

mined, b u t  i t  i s  expected t h a t  t he re  w i l l  be more than ten. 
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8.0 SAMPLE PLAN DESIGN 

The g r i d  sampling p l a n  f o r  t he  SRE has been designed t o  p rov ide  s t a t i s t i c a l l y  

supportable i n fo rma t i on  about t he  r a d i o l o g i c a l  c o n d i t i o n  o f  t he  t o t a l  below-grade 

area p r i o r  t c  b a c k f i l l i n g .  The approach taken i s  t o  e s t a b l i s h  an adequate, 

random, unbiased sample o f  t he  SRE surfaces and s t a t i s t i c a l l y  compare i t  t o  an 

equal sample which t he  h i s t o r y  o f  t he  b u i l d i n g  and surveys o f  t he  area i n d i c a t e  

t o  be t he  worst  cond i t i on .  The sample s i z e  f o r  t h e  random sample has been estab- 

l i s h e d  from accepted s t a t i s t i c a l  t a b l e s  and w i l l  represent  t h e  popu la t i on  o f  t he  

e n t i r e  area. Th is  unbiased sample w i l l  represent  t he  expected base l ine  o r  generai  

c o n d i t i o n  o f  t he  t o t a l  area. A second sample from the  same popu la t i on  w i f l  be 

se lec ted  and w i l l  represent  t he  wors t  case which can be de f ined  f o r  t h e  area. 

The c l o s e r  these two samples are,  based on s t a t i s t i c a l  t e s t s ,  t h e  more un i fo rm 

w i l l  be t h e  area and thus, t h e  g rea te r  the  assurance t h a t  t he  t o t a l  area can be 

represented by t he  samples and be dec lared as acceptable.  

I n  e s t a b l i s h i n g  t he  sample p lan,  MIL-STD-414 was consu l ted  t o  determine t h e  

number o f  samples which would be requi red.  Th is  document i n d i c a t e d  t h a t  40 o r  50 * samples would be necessary f o r  a  t o t a l  popu la t i on  o f  1,700 where t h e  v a r i a b i l i t y  

i s  unknown and t h e  standard d e v i a t i o n  method i s  employed w i t h  a  s i n g l e  s p e c i f i c a -  

t i o n  l i m i t .  

I n  t h e  case o f  t he  SRE, however, i t  i s  necessary t o  e s t a b l i s h  more than j u s t  

a  s imple accept o r  r e j e c t  cond i t i on .  Ce r ta i n  s t a t i s t i c a l  t e s t s  a re  necessary t o  

adequately suppor t  t he  judgments made. Accord ing ly ,  t h e  MIL-STD-414 sample s izes  

were used as a p o i n t  o f  depar ture i n  e s t a b l i s h i n g  a more s u i t a b l e  sample s ize.  

I n  o rder  t o  per form a s i ng le - s i ded  "t" t e s t  o f  t h e  mean where a = 0.025 and B i s  

se lec ted  a t  0.05 and &/a i s  chosen as 0.5, then  54 samples would be requ i red .  

Th is  sample s i z e  o f f e r s  a  very  s a t i s f a c t o r y  t r a d e  o f f  between t h e  c o s t  o f  sampling 

and ana l ys i s  versus t h e  adequate and s u f f i c i e n t  accumulat ion o f  da ta  f o r  s t a t i s -  

t i c a l  purposes. Therefore,  a  random sample o f  54 w i l l  be drawn f rom t h e  t o t a l  

popu la t i on  o f  approx imate ly  1,700 m squares. A second sample o f  54 w i l l  be drawn 

from t h e  same popu la t i on  b u t  a t  se lec ted  l oca t i ons .  These two samples w i l l  then  

be compared us ing  a number o f  t e s t s  i n c l u d i n g  t he  " d i f f e r e n c e  o f  means" and 
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9.0 BACKFILLING 

The volume to be backfilled in and immediately adjacent t o  the SRE has been 
3 . 3  estimated a t  approximately 6,500 yd . This equates to approximately 1,300,5 yd 

truckfulls of material, although the actual number will be higher since the loose 

material from the truck will have t o  be compacted when i t  i s  dumped in the SRE. 

Some of this  material was removed from the SRE during the decontamination act ivi-  

t i e s  and has been determined to be safely below the cleanness limits for the SRE. 

Additional materi a1 will be requi red to compl ete  the backfill operati on, and this 

will be obtained from other areas a t  SSFL. 

In order to be confident that the backfilling material which i s  used i s  sub- 

s tan t ia l ly  less than the cleanness c r i te r ia  for so i l s  established in Table 1,  a 

monitoring program will be establ ished. This program will requi red the radiolo- 

t ical  survey of the areas from which the material will be obtained, the sampling 

of soil  which i s  used to  establish the levels of radioactivity, the monitoring of 

water from the wells in the SRE area for changes in radioactivity levels,  and the 

monitoring of the a i r .  These are the controls necessary t o  assure that the mate- 

r i a l s  and methods used in the backfilling operation do not result  in creating a 

condition which exceeds the establ ished cr i te r ia .  

9 .1  MATERIAL SITES 

The meter surveys discussed in Paragraph 4.5 for  beta and Paragraph 4.6.1 

for gamma act ivi ty  will be used a t  each s i t e  from which backfill material i s  

drawn. These surveys will be performed approximately every other day while the 

material i s  being drawn from the s i t e .  The purpose of the survey will be to  

assure that the s i t e s  are essentially homogeneous with act ivi ty  levels we1 1 below 

those established for  so i l s .  Records of each survey will be accumulated for 

incorporation into the final report. 
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9.2 SOIL SAMPLES 

Samples of the backfill materiai wi'l be obtained from approximately of  

the truckloads each day. Material nil1 be taken from several locations in the 

load (before or a f te r  i t  i s  dumped) and placed in a 2-quart waterproof cardboard 

container and identified as described in Paragraph 4.5.  Tnis material will be 

submitted t o  t!S&RS for analysis to establ ish the act ivi ty  in pCi/g. This data 

will be used t o  establish the "as l e f t "  condition of the SRE. 

Obtaining samples from 10:: of the truckloads i s  substantially more than 

would be required i f  a standard sampling program based on MIL-STD-414 were used. 

Had th is  standard been used, only 40 or 50 samples (approximately 3:; to 5%) would 

have been required. The larger number of samples i s  justified when the cost of 

locating and removing material with excessive radioactivity i s  compared t o  the 

cost of sampling and the resulting data base which will be developed. A control 

chart will be used t o  provide substantiation that  the backfill material i s  con- 

s is tent ly  within acceptable limits. 

9 .3  WATER SAMPLES 

Water will be drawn from a l l  available locations in and around the SRE each 

day and submitted to HS&RS for analysis. Water will be used in compacting the 

backfill material. By monitoring the well water, assurance can be gained that  

there i s  no migration of any residual high-level radioactivity from the SRE into 

the water table. Both the absolute levels of act ivi ty  and the longer term trend 

will be tracked. This data will be accumulated, analyzed, and incorporated into 

the final report. 

9.4 AIR SAMPLES 

Air samples will be obtained and analyzed as described in Paragraph 9.4. 
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APPENDIX A 

THE POISSON DISTRIBUTION 

Radioactive di sintegration be1 ongs to a class of phenomena that are repre- 
sented by a statistical (or probability) distribution known as the binomial 
distribution. When the probability of a specific event (the radioactive tran- 

sition of a specified nucleus) within the measurement time interval is small, 

the bi nomi a1 distribution is we1 1 approximated by the Poisson distribution : 

where P(n) is the probability of n events (counts, for example) occurring if the 

mean (or true) value is m. The standard deviation of this distribution i s v x  

For values of m of 20 or more, the Poisson distribution is we1 1 represented 

by the discrete Gaussian distribution which, for the sake of generality, is 
represented by the continuous Gaussian distribution. The standard deviation (r) 

is equal tofi 

Values of the percentage of occurrence of a specified number of counts (n) 

for distribution with true means (m) are shown in Table A-1. - 

The precise 951 bounds are shown for comparison below. 
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Mean Count Lower Bound 
(-2.5:) 

Uu~er Bound 
(+2.5%) 

It may be noted t h a t  these d i f f e r  somewhat from the bounds t h a t  would 
be selected from Table A-1. This may be due to  representation o f  the dis- 

c re te  Poisson d is t r ibut ion  f!ti t h i s  calculat ion o f  bounds, as a continuous 
distr ibut ion.  
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- . - - - - -  

TABLE A - 1  

PERCENTAGE OF MEASUREMENTS EXPECTED TO PRODUCE A CERTAIN NUMBER 
OF COUNTS FOR A C T I V I T Y  WITH THE S P E C I F I E D  MEAN COUNT 

(POISSON S T A T I S T I C S )  - 
- 

. . 

Number Mean C o u n t  Number 
0 f c f 

C o u n t s 0 . 1  0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 C o u n t s  

Mean C o u n t  I 
C o u n t s  1 I Of 

2 3 4 5 6 7 8 3 

I 
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PERCENTAGE OF MEASUREMENTS EXPECTED TO PRODUCE A CERTAIN NUMBER 
OF COUNTS FOR ACTIVITY WITH THE SPECIFIED MEAN COUNT 

(POISSON STATISTICS) 

Number Mean Count Number 
o f  of 

Counts 11 12 13 14 15 16 17 18 19 Counts 

0 - - 0 
1 0.02 0.01 - - 1 
2 0.10 0.04 0.02 0.01 - - 2 
3 0.37 0.18 0.08 0.04 0.02 0.01 - - 3 
4 1.02 0.53 0.27 0.13 0.06 0.03 0.01 0.01 - 4 
5 2.24 1.27 0.70 0.37 0.19 0.10 0.05 0.02 0.01 5 
6 4.11 2.55 1.52 0.87 0.48 0.26 0.14 0.07 0.04 6 
7 6.46 4.37 2.81 1.74 1.04 0.60 0.34 0.19 0.10 7 
8 8.88 6.55 4.57 3.04 1.94 1.20 0.72 0.42 0.24 8 
9 10.85 8.74 6.61 4.73 3.24 2.13 1.35 0.83 0.50 9 
10 11.94 10.48 8.59 6.63 4.86 3.41 2.30 1.50 0.95 10 
11 11.94 11.44 10.15 8.44 6.63 4.96 3.55 2.45 1.64 11 
12 10.94 11.44 10.99 9.84 8.29 6.61 5.04 3.68 2.59 12 
13 9.26 10.56 10.99 10.60 9.56 8.14 6.58 5.09 3.78 13 
14. 7.28 9.05 10.U 10.60 10.24 9.30 8.00 6.55 5.14 14 
15 5.34 7.24 8.85 9.89 10.24 9.92 9.06 7.86 6.50 15 
16 3.67 5.43 7.19 8.66 9.60 9.92 9.63 8.84 7.72 16 
17 2.37 3.83 5.50 7;13 8.47 9.34 9.63 9.36 8.63 17 
18 1.45 2.55 3.97 5.54 7.06 8.30 9.09 9.36 9.11 18 
19 0.84 1.61 2.72 4.09 5.57 6.99 8.14 8.87 9.11 19 
20 0.46 0.97 1.77 2.86 4.18 5.59 6.92 7.98 8.60 20 
21 0.24 0.55 1.09 1.91 2.99 4.26 5.60 6.84 7.83 21 
22 0.12 0.30 0.65 1.U 2.04 3.10 4.33 5.60 6.76 22 
23 0.06 0.16 0.37 0.74 1.33 2.16 3.20 4.38 5.59 23 
24 0.03 0.08 0.20 0.43 0.83 1.44 2.26 3.28 4.42 24 
25 0.01 0.04 0.10 0.24 0.50 0.92 1.54 2.37 3.36 25 
26 0.02 0.05 0.13 0.29 0.57 1.01 1.64 2.46 26 
27 0.01 0.02 0.07 0.16 0.34 0.63 1.09 1.73 27 
28 - 0.01 0.03 0.09 0.19 0.38 0.70 1.17 28 
29 0.01 0.02 0.04 0.11 0.23 0.44 0.77 29 
3 0 - 0.01 0.02 0.06 0.13 0.26 0.49 30 
31 - 0.01 0.03 0.07 0.15 0.30 31 
32 0.01 0.01 0.04 0.09 0.18 32 
33 - 0.01 0.02 0.05 0.10 33 
34 - 0.01 0.02 0.06 34 
35 - 0.01 0.03 35 
36 0.01 0.02 36 
37 - 0.01 37 
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APPENDIX 0 

INSTRUMENT QUALIFICATION RECORD SHEETS AND CONTROL CHARTS 

Each instrument (counting system, scaler and detector, or countrate meter 
and probe) used in the inspection surveys will be assigned a disinct code 
consisting of two alphanumeric characters t o  identify i t  and i t s  results. As 
long as an instrument is  i n  use, a Qualification Record Sheet will be main-  
tained, documenting the calibration and quality control measurements. For 
instruments consisting of two components, such as the portable scaler and i t s  
detectors or countrate meters and probes, the f i r s t  character w i  11 be assigned 
t o  the major component and the second to  the minor. Each unit will have a label 
showing i t s  identifying code. 

Information on the Qualification Record Sheet will fully describe each 
instrument. A master sheet i s  included in this Appendix. These sheets provide 
for a dated record of response t o  background and t o  calibration sources. This 
record will alsobe shown on-control charts to provide indication and early 
warning of deviation of the instrument from proper behavior. 

The use of control charts i s  demonstrated by a fictitious example in Fig- 
ures B-1 and 8-2, for a scaler and a1 pha probe. The f i rs t  figure shows the 
background count (not count rate) while the second shows the count ( n o t  count 
rate) for a standard alpha source. The f i r s t  chart involves Poisson statistics, 
while the second involves Gaussian statistics. Normal background counts are 
shown initially, for a true count of 4. An abrup t  change in April suggests a 
small light leak, while the slow upward drift in June could result from a drift 
i n  the discriminator. The control chart for the standard source shows normal 
behavior initially, then some erratic behavior in April, perhaps due to elec- 
trical supply noise. The slow decline in response after June could result from 
many causes: degradation of the sci nti 1 lator screen, reduced amp1 if  ication i n  

the photomul tip1 ier tube, declining h igh  vo1 tage. In any event, unacceptable 
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Figure B-1 
Background Control Chart 

L 
F O R M  7lP-P REV. 7-78 



NO . N704TI990057 

P A G E .  27 

MARCH APRIL MAY JUNE JULY 

- 
Figure 8-2 

I 
Source Response Control Chart 
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performance i s  clearly forecast. (Note thzt indication of similar poor per- 
formance by several instruments checked w i t h  the same source suggests the need 
for checking the source i tself . )  

The scale and guidelines on a control chart should be selected and drawn 
w i t h  care. The scale should provide reasonable separation of the guide1 ines and 
good resolution for various count values, b u t  should not spread them so widely 
that trends are hard to discern. For the Poisson distribution, the guidelines 
are chosen as symmetrically about the mean as possible t o  provide 68X, 95%, and 
99% limits. For the Gaussian distribution, these correspond to k lc ,  =1.96cr, 
and 22.576 cr. The standard deviation, o, shall be taken as equal t o  # where N 

i s  the expected (true) number of counts i n  the counting interval , determined 
from a set of 100 counts (or alternatively, 100 times the counting time inter- 
val ). This provides an uncertainty on the mean value of one-tenth the standard 
devf ation of the data distribution for the basic counting interval , thus 
1 i m i t i n g  the bias introduced by departure of this value from the true value. 
Mechanical and electronic adjus.tments t o  the instrument may affect both the 
background and source-response results, so these values must be redetermined 
after servicing of an instrument. 

The Qualification Record Sheets and the Control Charts are part o f  the 
permanent documentation. 
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INSTRUMENT QUALIFICATION RECORD SHEET 

Instrument Code 

Type: 

Mfr: 

Model : 

Seri a1 : 

Prop. No.: 

Source Identi fication: 

L 1 
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March 2 ,  1982 

. J.  M.  Marzec R .  J. Tuttle 
731, 071-TI43 779, 071-NB13 

Review of Acceptance Survey fo r  T163 

I have reviewed the survey data fo r  the west end of Building T163 and 
conclude tha t  we have suf f ic ien t  data (400 locations surveyed) and 
tha t  the building meets the DOE D&D Program c r i t e r i a  fo r  release for  
unrestricted use. Therefore, you may give up  control over t h i s  area. 

A f i nal re1 ease survey document will be prepared (N704TI990039). 

R . ~ J .  Tut t le ,  Manager 
Radiation and Nuclear Safety 

cc: F. H. Badger 
S. M.  Bradbury 
C. C. Conners 
R. W. Hartzler 
W. D. K i  t t inger  
W.  R.  McCurnin 
D. S. Ploszaj 
9. F. Ureda 
J .  H. Walter 
M. S. Wright 
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This document covers Building 163, Component Equipment Repair Facil i t y  ( C E R F )  

located in the SRE complex approximately 50 f t  northeast of the main building, 

T-143. The building i s  a Butler building s t ructure ,  approximately 40 f t  x 40 f t .  

A floor-to-ceiling Sheetrock wall separates the CERF from the remainder of 

Building 163 (box shop). 

Decontamination and disposit ion of the CERF Building 163 began i n  October 

1981 and the building was available fo r  release fo r  unrestr icted use on March 2 ,  

1982. 

Major operations performed were the removal of the 5-ton overhead bridge crane, 

the radioactive exhaust system, a1 1 a1 uminum wainscot in te r io r  wall s , and the 

scabbling of the f loor  area. 

All radioactive-contaminated equipment was packaged for  shipment to  o f f s i t e  

1 and burial . 
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TABLE 1 

COi~T~~INATION/RADIATION L I M I T S  

Removable Contamintion 

20 dpm/100 cin2 a1 pha 

100 dpm/ 100 cm2 be ta  

To ta l  Contamination (Removable Plus F ixed)  

100 dpm/100 cm2 alpha 

0.1 mrad/h a t  1 cm through a 

7 mg/cm2 absorber. 
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Five hundred smears were taken on griddel surfaces throughout the in te r io r  

of the building, and 60 smears were taken fron exter ior  f ront  and roof areas. 

Results of smear surveys were documented a t  l e ss  than 20 dpm alpha and less  than 

75 dpm beta-gamma. 

All smears were counted fo r  alpha and beta on a Nuclear Measurements Corpora- 

tion automatic counting sys tm .  This system i s  checked daily w i t h  cal ibrated 

sources fo r  efficiency. The background for  alpha i s  0-1 cpm with an average 

efficiency factor  of 3.8; background for  beta i s  25-28 cpm w i t h  an average 

efficiency factor of 3.6. Alpha contamination was not suspected fo r  t h i s  area. 

However, had any occurred, i t  would have been detected with t h i s  counting system. 

B. SURFACE RADIATION 

A t  the conclusion of the D&D e f fo r t ,  a survey was conducted using two survey 
instruments: a Technical Associates Model CP-7 ion chamber detector and a 

Technical Associates PUG-1 with a t h i n  window pancake GM detector. The PUG-1 was 

used fo r  i t s  f a s t e r  response and audible output. Both instruments were used fo r  

a l l  accessible areas. An average background reading of 0.04 mrad/hr was recorded 

inside the middle of Building 163 w i t h  the T/A CP-7.* A l l  readings w i t h  the CP-7 

were below the Table 1 l imi t  of 0.1 mrad/hr. 

C. SOIL SAMPLES 

The area outside Building 163 i s  covered w i t h  asphalt paving; therefore,  
so i l  samples were not taken. However, an SRE operations mockup p i t  was discovered 
i n  the ea s t  end of the box shop, which i s  i n  Building 163. I t  was uncertain i f  
t h i s  p i t  was ever used fo r  R/A work related to  the C E R F  portion of the building. 

*This i s  a typical reading w i t h  th i s  instrument i n  a l l  uncontaminated areas a t  

e Santa Susana. 
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A total  of 22 soil samples were collected from the 5-112-ft-deep pi t .  All 

soil samples were less than 30 pcilgram. 

The samples were counted in a Nuclear Pleasurements Corporati on automatic 

counting system with a KC1 standard, with an average background of 25-28 cpm. 

D. COr4CRETE SAMPLES 

After the concrete floor had been completely scabbled and surveyed with the 

T/A CP-7 and PUG-1, i t  was decided concrete samples were n o t  required. 

A total  of 13 concrete wall and core samples were collected from the box 

shop mockup pit .  All concrete samples were less than 25 pCi/gram. 

The samples were counted with the same technique and counting system as soil  

sampl es . 

@ E. HATER SAMPLES 

There are no natural or man-made catch basins for water in th is  region. 

Water samples are no t  required for  this  region. 
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In each type o f  t e s t  performed, a l l  samples indicated levels less than those 

limits prescribed by the decontamination and disposition of f a c i l i t i e s  program 

for release for unrestricted use. 

All appropriate surveys-indicate that current existing radioactivity in the 

area i s  below the applicable l imits for release for unrestricted use. 
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